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Mission  Statement 


Conducts  research  and  development  on  health  hazards  of  Army  aviation, 
tactical  combat  vehicles,  and  selected  weapon  systems.  Assesses  the 
health  hazards  from  noise,  vibration,  acceleration  impact,  and  visual 
demands  of  such  systems,  and  defines  measures  to  offset  hazards. 
Assesses  stress  and  fatigue  in  personnel  operating  these  systems  and 
develops  countermeasures.  Assists  in  development  of  criteria  upon 
which  to  base  standards  for  entry  and  retention  in  Army  aviation 
specialties.  Assists  other  US  Army  Medical  Research  and  Development 
Command  (USAMRDC)  laboratories  and  institutes  in  research  on  the 
bioeffccts  of  laser  systems,  medical  defense  against  chemical  agents, 
impact  of  continuous  operations  on  individual  and  crew  performance, 
and  development  of  improved  means  of  patient  evacuation.  Assesses 
current  life  support  equipment  to  identify  causes  of  failure  and 
devise  improved  design.  Assists  the  combat  developers  and  materiel 
developers  of  new  Army  aviation  and  tactical  combat  vehicle  systems 
to  recognize  and  eliminate  health  hazards  as  early  as  possible  in 
the  developmental  cycle.  Conducts  collaborative  research  with  other 
Department  of  Defense  and  other  federal  agencies  on  medical  research 
and  development  issues  of  common  concern. 
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Introduction 


:  v -  t  :  v  '■  i  t-  at  the  IN  Armv  Aeromcdical  Research  Laboratory 

1  r.  t  two  oh;  c  ct  i  ves  :  enhancement  of  the  individual 
-  '..ini'-  c .  "  i-  .1  *  ;vrt('ir,i:k'e  and  efficiency,  and  the  prevention 

1 1:  •  ut  .  i  di  atf.  in  the  eperat  ional  environment. 

i  he  I’SAA  I- 1  i\.t>  t  :  .i u  1  i  -  he  J  h\  I'epartment  of  the  Army  General  Order 
A'.1  on  1  ’ul  ar.d  was  implemented  by  Office  of  The  Surgeon  General 

General  Order  l-  cn  1  Oct  Pd  to  accomplish  research  in  support  of 
the  Army  aviation  community  and  airborne  activities  and  to  provide 
a  central  ae reined i c a  1  research  and  reference  library  for  the  Army 
aviation  effort.  Additional  mission  areas  were  added  to  the  lab¬ 
oratory  in  19~4.  The  laboratory's  further  expanded  mission  now 
includes  the  assessment  of  the  medical  impact  of  advanced  armor 
and  artillery  weapons  systems  and  other  nomr.edical  materiel. 

GSAARi.  is  one  of  nine  nodical  research  laboratories  of  the  I'S  Army 
Vedical  Research  and  Development  Command  (USAMRDC) ,  Office  of  The 
Surgeon.  General,  and  is  a  tenant  organization  located  at  the  US 
Army  Aviation.  Center  (I'SAAVXC)  ,  Fort  Pucker,  Al..  It  is  the  only 
medical  laboratory  designated  to  deal  with  Army  aviation's  uniciuc 
occupational  problems. 


Nineteen  hundred  eighty- two  marked  a  milestone  in  USAARL's  history 
with  the  celebration  of  its  20th  Anniversary.  In  20  years  the 
laboratory  has  grown  from  one  building  and  seven  personnel  to  a 
large,  modern  facility  with  152  people.  Our  growth  has  been  in 
research,  people,  and  facilities,  and  we're  proud  of  them  all. 

Under  the  direction  and  guidance  of  the  USAMRDC,  USAARL  moves  with 
the  sure  steps  of  maturity  and  responsibility  of  a  firmly  estab¬ 
lished  research  organization  into  the  1980s.  The  mission  remains, 
through  research,  to  preserve  and  enhance  the  health,  safety,  combat 
effectiveness,  and  survivability  of  the  soldier. 

This  report  gives  an  overview  of  USAARL  during  FY  82,  identifies 
current  areas  of  research,  and  gives  a  brief  description  of  the 
research  programs.  The  UU  Forms  1498  under  which  this  research 
work  ;s  accon.pl  i  shed  are  in  the  \ppcndix. 

ibi-  report  > ~  pivp.ucd  to  ! u 1 i ill  the  requi foments  of  OTSG  Rogwla- 


Management 


Ihe  beg  i  n  n  i  r.g  o  f  M  sj  was  highlighted  by  the  long-awaited  rove  1 
the  lieu  1  1  (i ,  (O' -  square  -  f  oof  research  -tructure.  ibis  t  rail.--  i  t  ion 
teal  place  in  ('etcher  1‘.'. ''I  w  i  t  h  a  r  i  hbon  -  cut t i ng  ccrcmonv  in  Now 
l'ahl.  Personnel  entluisiasir  accounted  for  completion  of  the  move 
record  tine. 


decisions  during  the  year  were  driven  nostly  by  resource 
s  t'ror.  several  sources,  but  successful  defense  of  mission 
ts  netted  sufficient  monetarv  and  personnel  resources  to 
essential  elements  of  the  mission.  Principal  constraints 
.!  by  inability  to  expend  available  resources  due  to  untimel 
:  i  a  I  appropriation  and  inflation,  uhich  caused  a  PC  percent 
a  overall  utilities  costs.  Cur  lack  of  authority  to  fully 
nailable  funds  resulted  in  research  program  delays  and  un¬ 
til  rep  mi;  ramm  i  ng  o  I  resources.  Vomentum  which  was  li'st  in 
■  tireas  was  not  regained  until  late  in  the  f  i  sea  1  yea  r 

apered  again  by  long  lead  times  for  equipment  procurement, 
t  management  issues  were  caused  by  personnel  recruitment 
actions.  In  the  job  series  of  h  i  o  1  eg  i  ca  1  1  ab('  ra  t  o  ry 

tn'd  resetirch  physicist,  hiring  delays  in  excess  of  one 
oxter  i  enced  . 


hi  I  Picul t i os  here  overshadowed  by  successes  in  research  prog  rams  and 
in  management  of  facilities  and  resources.  New  management  initiative 
included  par  t  i  c  i  pa  t  i  on  in  technology  transfer  action  associated  with: 
the  t  e  veil  s  o  n  - 1\  yd  1  e  r  technology  Innovation  Act  of  IdSD,  ost  ah  l  i  shmert 
of  the  USAARI.  dun i or  Fellowship  Program,  and  several  firsts  in 
the  areas  of  personnel  management  and  equa 1  employment  opportunity. 


1  n i !  i can  t  event ■ 


r  1  ace 


1  Oct  si.  \pproval  of  new  mission  statement  a 
ture.  of  significance  was  the  adoption  of  two 
or.'  :  pa  r  t  i  c  i  pa  t  i  i'll  in  t  lie  Posearch  Area  I  ivo 
so  aoainst  chemical  arel'.ts  .  and.  bee  i  IIP  i  in’  an  a 


I,  .'I  s 


;t  ,\t  v'.  (> .W  j  of  the  new  rosea  re 1 

.■■’ted,  and  the  ono-ve.ir  warrant,'  period  bo van. 

i  '  1 


I  a  he ra t  o rv 


:  id  ui  -  ctVt  t  i  p  v  cererenv  :  .  t  PSAAI’I  .  Attending  tl'.e 
i:. rah  le  V  i  i  I  i  ar  !.  P  i  c h i user  ,  Re  p  re  sen  t  a  t  i  ve  for 
;  >  •  <  t  r  i  e  t  >■ A  1  it- ar  a  :  V<  tfurrisen  Kat*r  und ,  Assistant  Surgeon 
a..,.:'  .  ,■  ;.t,ar;i]v!  ar,!  Pevo  lot-rent  .  ar.,!  i'iT:ratn!er ,  PSAMRlH  ;  an,! 

"  "t: !  c!.a  rd  H.  kc:;\ ,  i: .  1  e-  at'  feirr  .under  ,  I'SAWN'C  ami  Pert  Rue  her. 

t  j  i  ■  >2.  v-an,!  v.  a  1  V  -  t  h  ri  ugh,  ri  the  new  laboratory,  s  i  e  n  i 
i  r-.-  '  cornlct  :  r.  of  re!<Vat  ion  of  personnel  and  eouipment  and 

tTP'dle  l’."  i-'H  t  •  !  i  .  C  j’C  I  .  -  ‘  •  • 

„  i  ,.p  S  ’  :  oc't.  i  ,a  I  I'll’.'  ra:  Review.  :h  i  s  teehnieal  review 

consisteTeT'an  overview  of  t  ■  S  A  A  R 1  '  ••  r  e-, ea  re!'  p  roe  r  a:"s  to  include 
ei'i'n,  1  et  i  •  •?'<  ,  or  ve  i  nc  pi  >>  i  eet  s  ,  and  project  s  p  1  an  tied  1 1,1  A  he 
i  ;",:'ed  i  a  t  e  future.  Attendees  include,!  rep  resen  t  a  t  i  \  vs  frovi  the  1  '■ 

\  •  Pea  1  th  'erviees  t'orr  ar:,!  ( list'  t  ,  PSAVRIV.  US  '  rr.v  Academe  ' ! 

I'.e-i  j  t  h  Sciences  Alls',  l  SUVNf  and  tenant  organizations,  as  welt  as 
the  !  <AAR!.  consul  taut  s  . 

s-lf  le!'  S2.  Manpower  Survey  cotidueted  by  PSAMRI'l.  which  re- 
sttl  teinf:”  TaTlITTit  ion  of  IS  additional  ran  power  romi  i  renen  t  s  and 
allecaticn  of  eight  new  nanpowor  authorizations. 

!S-:S  Mar  s2.  Internal  Review  conducted  by  PSAMRPC . 

i  s  _  ;  ,i  ',i;,r  s_\  ce? . a  mie  rs  ’  I  on  for  once.  Port  Pet  rich,  I  redcrick, 

VP. 

A-?  dun  s:.  Open  House  to  celebrate  the  20th  anniversary  of 
pc  . ar "f _ aTi ,1  t Fc~4 i ’ t hi  anniversary  of  Army  aviation. 

If- IS  dun  S2.  Maintenance  Assistance  and  Instruction  leant 
i  MAPI  I'vTsIt'fyT'SAVRPC. 

-  ini  s'  Change  of  Command.  CCI.  Pud  Icy  P.  Price  became 
1  •  S  A  A  k  T~r7~'neu~c  or, in  a  n  ,1  e  r  ,  replacing  COI.  Stanley  C.  Knapp. 

12-1?  dul  .82.  Command  Supply  Inspection  by  PSAMRPt  . 

Pur  new  research  facility  has  attracted  a  multitude  of  distinguished 
'  ■  i  <  i  t  o  r  <  in  addition  to  the  more  than  three  thousand  uMtot  ,  « 
vis'ted  l'v  the  US  \rn;v  Audit  Avencv  i  AAA)  ,  twice  on  official 
'  -  .-national  briefing  for  the  Auditor 

visiters  included  the  Chict  ot  stall 
or  of  the  Army ,  the  Peputy  Surgeon 
f  .he  Alls  the  t'oinvande r  ot  HSt  ,  an  Under 
.end.  finally,  the  Assistant  Secretary  el  the 
e\ el 'Trent  ,  and  Acuuisition. 


u  c  rc 

v  i  >  . 

i  t  ed 

by  t 

he 

US  Arm; 

h ;  2  s  i 

2  C  4  s 

HV.C 
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r  :m  i  1 

Ch'IH 

ra  1  . 
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ra  1  . 

t  lie 

t'orr 

and 

ant  ot 
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Technology  Transfer 


Steps  uere  taken  in  1Y  8.  to  implement  the  prov  i  s  i  or.  -  >>f  t  lie 
S t e venson - hvd 1 e r  1  echno  logy  Act  o!  li'SO  ill.  do-1  so  !  .  I' v\  \R1 
became  a  it  ember  of  the  federal  1  aboratorv  fonsortiur.  :!  It  ;  , 
an  Office  of  Research  and  Tech.no  logy  Applications  M'R'IAi  was 
established.  A  representative  was  sent  to  the  sprint'  meet  in 
of  the  FI.  C.  The  Scientific  Information  lien  ter  has  t  he  focal 
point  ft r  requests  for  information  fror  the  public  and  pr » . a 
sector.  Vo  re  than  SO  requests  were  received  for  copies  el 
reports  and  bibliographies.  Six  scientific  seminars  were  g 
in  IV  8Z  for  the  purpose  of  interlacing  with  the  academic  ei 
rent  and  exchanging  ideas  related  to  research.  FSAARl.  is  perl 
These  seminars  were  heavily  publicized  and  attendance  varied 
SO  to  SO  people  including  staff  from  local  hospitals,  atten 
and  teaching'  staff  at  local  universities. 


Support  Divisions 


Headquarters 


i  he  ::e.i.h.:;a  rt  i  rs  group,  in  addition  t  •'  thv>  C  ov.r.mde  r  ,  1'eputy  Co:  - 
•  ..u.uer ,  and  •  \  ocat  i  ve  Cf fiver,  consists  of  the  ofi'ico  of  the 

la  -  ,u-i'.:.ent  i'.vraii.ii'  r  ,  t  h.e  Sc  i  ei:  t  i  t'  i  c  Ii1for-:at  ion  renter, 
.. :  :  :  .  1-  i  •  . :  .  i  "  o  ;  ent  :■  Mlk'i'  . 


Office  of  Adjutant  /  Detachment  Commander 

i  he  office  of  the  \-.j  .it  a  r.t  del  a.\  •  ent  t  t . atuic  r  prov  ides  co: 

control  in  or  all  on  1  i ~ t od  personnel  t"  11  elude  personnel  actions, 

.1  i  sc  i  pi  i  na  ry  act  ions  ,  hi  i  let  in.c,  a  nil  ;  ra  i  n  i  nr  .  11, is  office  a 

coord  i  nates  ar.J  supervises  the  ad:  inist  rat  ive  functions  and  m  lit.  > : 
office  service  ope  rat  ions  of  the  i‘S  \  \R  1  headquarters. 

Protocol  affairs  regarding  visitors  l'ror:  lateral  and  higher  head¬ 
quarters  are  supervised  and  coordinated  hy  the  \d  \  u  t  ;i  n  t  /  Pe  t  achrer.  t 
do:  cannier '  s  office.  during  IV  S  J  ,  over  a.i'OH  visits  here  rade  hy 
personnel  to  the  laboratory.  Included  in  this  group  were  8s  dis¬ 
tinguished  visitors  kith  eight  foreign  nations  being  represented. 

This  office  also  ceoidinated  the  Ribbon  Cutting  Ceremony  on  0  Xov  81, 
the  doth  Anniversary  Celebration  on  .8-4  dun  8J,  and  the  Change  of 
Corrnnd  Ceremony  on  2  dul  SJ. 

ether  services  prut  ided  here  classified  doeurent  safeguarding  and 
postal  support  for  the  organization,  as  ue 1 1  as  support  for  the 
laboratory ' s  research  flight  icon  i  recent s  , 


i 


rxr-v 


Resource  Management  Branch 


;ei:rco  '  :.i  El. .  ..  u  .er. ;  .ux  ::  •  v  ides  ;vn  u'cs  in  i'i  sea  J  anJ  ran 

.in.L;e:  i.  lit  ,  ci\  ilian  pc  r-.enne  1  a.'.i  i  :i  i  s  t  ra  t  i  on,  and  other 

•  on  t  ;  !'i  -  fc !  tin-  i  a  ''  '  1'  .1 1  . '  . 


i  a  ho  ra  * 
s pac es  , 


i  i  n  J  ,  a  "<  WMb  an:  ouvr  -::r.  i'v,  wl.  i  ch  v  a  1  hi  a  t  oil  a  ru  out 
o  rv  reo rcan i ca t  i  on  ana  t  ece..:.  I  ced  la  additional  manpower 
was  c  c  i  :  •  I  c  t  e  o  .  .  ;a  :  r  o  p  o  s  c .  a i  1 1-  o  t  1  •  i  s  t  r  i  n  u  t  i  o  n  at:.! 

cos  i !  ».\  :  has  been  - 1  j  !  ‘  :  1 1  u!  fa  flu-  •  •  f  f  i  e  c  of  ihe  Surgeon 
r  urn  tan  a  1  . 


•  o.U  n:  i 
'  I'  ,  ’ 

r . '  1  •  i  •  •  : 


cant  p  ro  cross  mis  made  in  flu-  area  of  equipment  acquis  it  ion 
(.•miration.  '■’.onotary  savings  resu  1  t  i  ng  froin  tho  delay  in 
o  to  the  non  laK-r.iton  facility  here  used  to  replace  and 
-.(.  ia  horatorv  equ  i  p"  cut  .  \u  -an  financed  requirement  of 
.  it)  !  A  c  1  for  neu  ace  u  t  ~  i  t  i  on  and  replacement  equipment  wa 
to  f  A  1  :•  ,  1 1  C'y*  !'V  tile  end  of  IV  sj. 


tin  -  sponsored  Internal  Review  '.adit  w  a  s  conducted  in  IV  Sd, 
.::.!  :  :  i  s .  rep  tnc  i  e  s  or  regulatory  violations  within  the 

co  Mana retro:: i  f ranch. 


Scientific  information  Center 


. e  scientific  i:  for-  itier.  •.  ntet  i  s  tlie  .  .  ;•  I  ra  1  i  :  ed  scientific 
in  format  ion  and  reference  ceittoi  for  the  '■  t  my  aviation  common  i  t  y 
concerning  aeroneJ i ca 1  and  life  sciences  research.  Additional 
re  s ;  oils  i  h  i  1  i  t  i  es  added  during  |Y  8  J  included  directing  USAARI. 's 
Cooperative  1. ducat  ion  Program  and  assuming  responsibility  for 
t  ecl-.no  l  ogy  transfer  as  mandated  by  the  Stevenson-Kydler  Technology 
Innovation  Act  of  1980.  The  Scientific  Information  Center  also 
arranged  and  publicized  scientific  seminars  held  at  I  'SAAR  I.  during 
the  year. 

ihe  Iv'r  i  ter- l.d  i  tor  '  s  office  continued  to  provide  technical  editing 
and  writing,  public  and  command  information  coordination,  exhibit 
support,  and  laboratory  historical  research.  Twenty-nine  Hometown 
hews  Releases  were  submitted  during  TV  ST,  and  eight  articles  were 


.  •»  v  >  lu  ivdjvri  i\  t.  i  v  buunii  i  uui  i  nt,  i  i  1 '  -  >  *.«  1 1  ci  v.  i  i  i  v.  <  i  i  v.  i  v.  i  c  r*  i  v. 

published  highlighting  the  laboratory's  achievements  and  personnel 
Special  publications  this  past  year  included  "USAARi.  in  Review"  an 
an  abbreviated  history  of  USAARI.  which  was  prepared  for  the  Change 
f  Command  Ceremony.  Ihe  production  of  a  videotape  entitled 
"USAARI.  Is  ”  was  completed  for  use  as  an  orientation  or  brie 

l n _  on  USAARI..  V  historical  pictorial  exhibit  was  completed  and  i 
dispiaved  in  the  finer  of  the  new  facilitv. 


Pur  ini’  the  past  year,  USAARI.  became  an  active  participant  in 
USAMRDC’s  electronic  mail  system,  MAll.PX.  Additionally,  an  on-line 
data  base  system,  I’lAl.Oi'i,  became  operational.  Scientific  Information 
Center  personnel  were  trained  in  the  system's  basic  and  advanced 
applications,  and  special  courses  on  Medline  and  lxcerpta  Medica  data 
bases  were  given  to  the  librarians.  Forty-six  literature  searches 
were  done  using  this  system.  Plans  were  made  for  a  dedicated  tele¬ 
phone  line  and  a  data  phone  to  enhance  the  system's  of  fee  t  i  voiles  s  . 

The  physical  move  to  the  new  facility  dominated  the  year's  work 
efforts.  A  total  of  05,000  items  were  moved;  new  shelving  was 
installed;  and  old  shelving  was  moved  and  reinstalled.  Seven  units 
of  compact  shelving  were  installed  in  the  vault. 

New  additions  to  the  Scientific  Information  Center’s  staff  were  a 
Junior  Fellowship  student  and  two  temporary  part-time  workers--a 
library  technician  and  an  editorial  assistant. 


Research  Systems  Division 


The  Research  Systems  Division  provides  laboratory -w  ide  support  in 
the  areas  of  biomedical  engineering,  data  systems  and  instrumentation, 
computer  services,  aviation,  veterinary  medicine,  and  mathematical 
and  statistical  services.  IV  8 2  was  a  period  of  growth  in  all  areas 
of  support  for  the  laboratory,  much  of  which  was  directly  related  to 
the  move  to  the  new  facilities. 


Biomedical  Engineering  Branch 

Major  acconpl i shments  by  this  branch  during  IV  S2  were  as  follows. 

(1)  A  circuit  was  designed  and  developed  to  reduce  the  motion 
artifact  encountered  during  in-flight  measurements  of  pilots'  ICC 
recordings . 

Id)  Instrumentation  support  (consultation,  design,  analysis, 
and  verification)  was  provided  for  a  multi-faceted  study  of  assess¬ 
ment  of  strength  requirements  of  Army  aviators. 

io)  Circuitry  was  designed  and  developed  for  use  in  a  pilot 
workload  study  which  utilized  the  helicopter  operational  trainer 
s  i  mu  1  a  t  o  r. 


ill  A  network  was  provide*.!  to  connect  renote  terminals  to  the 
Systems  I  ngi nee ring  Labs  t  SI- 1.)  sj  computer.  Ixisting  circuitrv  was 
modified  to  establish  a  high  speed  parallel  interface  between  an 
LSI -11  computer  and  the  SI.  1.  . 

i  5 1  A  system  was  developed  for  the  H'-JIU  aircraft  to  monitor 
the  parameters  of  airspeed,  barometric  altitude,  radar  altitude, 
rate  of  climb,  heading,  pitch,  roll,  pilot  control  positions,  landing 
gear  and  flap  positions,  engine  torques,  flight  loads  and  si  ip.  The 
procurement  and  installation  of  all  equipment  was  coordinated  by  the 
Biomedical  Hnginecring  Branch. 

lo)  Improvements  were  made  to  increase  the  reliability  of  the 
Helicopter  In-l'light  Monitoring  System  HUMS)  11.  An  evaluation  was 
initiated  to  determine  its  overall  accuracy,  and  mod i f i ca t i ons  were 
designed  to  allow  use  of  the  fl/MS  II  in  both  the  .111-21(1  and  .11)11-111 
a  i  rc ra  ft . 


i"i  Lquipment  was  designed  and  fabricated  and  instrumentation 
was  set  up  to  record  dummy  and  human  responses  in  simulated  tank 
firing  studies  conducted  at  the  U.  S.  Army  Tank-Automotive  Command. 
Studies  were  conducted  to  verify  the  simulator's  performance  in 
duplicating  actual  tank  firing  measurements. 

(.S)  Improvements  were  made  to  the  circuitry  for  the  Chemical 
defense  Study  to  measure  bode  skin  temperatures  of  p i lot/sub j ec t s . 

(.9)  Circuitry  was  designed  to  expand  the  interface  to  encom¬ 
pass  the  second  phase  of  testing  of  the  Mi c ro- Heads  -  Up  Display. 

It  now  has  the  capability  to  function  in  the  helicopter  operational 
trainer  simulator  and  the  .71)11-  111  aircraft. 


Data  Systems  and  Instrumentation  Branch 

ihe  IX  s2  work  effort  was  laboratory-wide  in  scope  and  supported  not 
only  ongoing  research  programs,  but  also  devoted  a  large  amount  of 
time  t  ■  •  the  preparation  of  instruments  and  equipment  for  research 
s t  ud  i  es  . 

Ihe  Multi -Ax  is  Vibration  System  (MAX'S)  was  used  primarily  in  the 
support  of  two  studies:  (1)  the  effect  of  vibration  and  posture  on 
the  incidence  of  hack  discomfort  in  Xrmy  aviators  which  was  conducted 
by  t!ie  B  i  odynam  i  c  s  Research  Division,  and  (2)  effects  of  vibration  on 
visual  icuity  which  was  conducted  by  the  Sensory  Research  P  i  vis  ion. 

XI  so,  during  the  year  the  building  housing  the  MAX'S  was  completely 
insulated  to  provide  better  temperature  control  in  future  studies. 

Preparations  were  completed  for  a  study  to  be  conducted  by  the  Bio- 
dynamics  Research  Division.  1  ii  i  s  study,  entitled  "The  Xntli  ropomet  r  i  c 


Criteria  for  Arnv  Uiators,"  will  use  the  MAVS  and  various  other 
in  house  designed  and  fa!'  r  i  ca t ed  machines  and  instrumented  data  gen¬ 
erated  and  recording  systems .  Some  i  f  these  systems  include:  i  1  i 
an  audiovisual  feedback  system  for  foot  position  on  the  foot - t rac k ing 
apparatus;  ;  2  i  a  svstem  to  provide  cumulative  time  on  target  and 
number  of  transitions  across  target  in  each  of  four  separate  quail- 
rants  for  the  armtracking  apparatus;  and  I  3  i  an  exertion  prompter 
to  alert  the  subjects  to  the  time  for  various  exertion  rates. 

Preparation  of  the  PSAARI.  flight  simulator  was  begun  for  the  testing 
of  the  Aviator  Night  Vision  Intensifying  System  (ANVISi  and  the 
M i c ro- Heads  -  Up  display  (Micro-HUPI. 

A  control  console  was  assembled  for  use  at  the  llighfalls  research 
facility.  1'h  is  console  contains  a  VIII  and  tactical  PM  receiver 
and  transmitter  for  aircraft  communication,  a  wind  speed  and  direc¬ 
tion  indicating  and  recording  system,  a  radio-activated  strobe  light 
svstem,  and  power  supplies  for  console  operation. 

Other  instrumentation  support  included  the  design  and  fabrication  of 
a  control  circuit  for  use  in  a  blue-green  light  study  (operation  and 
adaptation  study  of  red  versus  blue  aircraft  cockpit  lighting!. 

In  conjunction  with  the  Biomedical  Tngineering  Branch,  a  cable  system 
was  fabricated  and  installed  between  the  hybrid  computer  and  remote 
data  terminals  throughout  the  laboratory.  A  cable  harness  and  junc¬ 
tion  box  were  also  fabricated  for  adaptation  of  the  HI. MS  II  to  the 
dU- 2  Id  aircraft. 

Technical  consultation  was  provided  to  the  Tort  Rucker  Office  of 
civilian  Personnel  in  the  evaluation  of  electronic  technicians. 


Modeling  and  Simulation  Branch 


With  the  move  to  the  new  liSAARI.  facility,  the  operating  system  of  the 
hybrid  computer  was  reconfigured  to  better  meet  the  needs  of  an 
expanding  laboratory.  Ilieso  changes  were  made  to  take  full  advantage 
of  all  available  hardware  and  the  centralized  location  of  the  main 
computer  in  the  new  facility.  New;  systems  software  modules  also  were 
developed  to  provide  smooth  operation  for  laboratory  users  at  remote 
interactive  terminals  while  providing  full  systems  and  file  security. 
The  capacity  for  these  terminals  was  increased  to  2"  from  13  with  1" 
lines  c u  r  r  e  n  1 1 y  act i v  e . 

1  he  hybrid  computer  facility  was  upgraded  by  the  acquisition  of  a 
second  31.1.  S3  computer  and  peripherals  through  the  rout  i  1  i  zat  ion 
program.  Ihis  system  will  begin  operation  in  November  1382,  and 
provide  a  sixfold  increase  in  mass  storage  capacity,  a  threefold 
increase  in  tape  speed,  and  doubles  the  number  of  tape  drives. 


will 
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iji  py  ii  a  iii  io  act  it  at  ion  of  often-used  premiums  .  1  h  i  s  i  no  reuses 

product  ion  by  making  it  faster  and  easier  to  act  i\.«te  certain  system 
pro  crams  in  the  main  computer  room. 

b  Poctifient.it  ion  assistance.  !'•■>  i  ;  -  i  - 1  in  the  document  a  t  i  <>n 
pp'Ci'SS,  proc  rams  no  a  a  ro  available  t  ■  ■  pro. luce  a  g  1  os.-a  rv  o  f  vari¬ 
able',  h'it.iiW  variable  cross  reference,  am!  an  enhance,!  catalog  map 
for  the  creation  of  efficient  overlays.  \ net  her  program  automat i - 
cal  1 v  keeps  records  of  security  operations  ami  file  editing  activity. 

Ii  Pi sk  file  maintenance.  A  new  program  now  i  -  used  for  file 
creation  which  automat ical lv  maintains  a  raster  d  i  rectory  of  new 
fills  and  a  description  o f  their  contents. 

Paring  the  past  year,  54  application  programs  either  were  developed 
or  underwent  major  revision.  These  fall  into  the  following 
ca t  ego r  i  es  : 

(li  An  interactive  graphics  program  which  is  flexible  enough 
to  be  quickly  interfaced  to  virtually  any  data  set  and  provides 
capabilities  for  graphing,  transforming,  summarising,  listing, 
searching,  partitioning,  and  performing  regression  analysis. 

idi  A  col  Ki  t  ion  of  five  programs  which  prov  ide  the  means  fot 
users  to  enter  card-image  data,  batch  job  spec  i  f  i  ca  t  i  oils  ,  or  program 
source  code  using  an  interactive  t'Rl  terminal. 

i 5 i  A  system  of  four  programs  which  support  research  using  the 
1.111- 1  helicopter  simulator.  These  programs  provide  for  data  acquisi¬ 
tion,  on-line  monitoring  of  aircraft  and  subject's  status,  on-line 
and  off-line  graphics  of  time-series  data,  and  summary  statistics  of 
selected  segments  of  tine-series  data. 

-  li  \  system  of  three  hybrid  programs  which  support  research  on 
the  vehicular  firing  of  artillery  and  its  effect  on  human  and  dummy 
subjects..  These  programs  provide  for  signal  conditioning,  data 
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uc  qu  i s  i  t  i  on  ,  graphics,  and  compatible  tape  output  for  Collaborative 
analysis  with  another  agency. 

,  3  A  svstoti  of  five  iivhriJ  p  ripe  ra:::s  which  support  the  ant!:rn- 
'or.ot  ric  research  project  current  1 v  being  conducted  by  the  Biodvnar  ics 
\csearch  :  -ivision.  Ihese  programs  provide  for  t  !:e  acqu  i  s  i  t  i  on  ,  reduc¬ 
tion,  and  storage  of  data  f ror:  two  laboratory  test  dev  i  cos  tor  " ea - 
»urir.g  a  subject *  s  art;  and  leg  strength.  under  a  variety  ot  cond  i  t  ions . 

ne  of  the  devices  is  used  in  conjunction  with  the  '  v\  \K1  '!u!ti-\\i- 
\  i  -i  at  i  on  'vster..  Data  from  these  measurement  s  are  acquired  f  ro: 
ana  1  op  tape  and  stored  digitally  for  analysis  and  graphical  explora¬ 
tion  us inp  other  programs. 

i  A  syste::;  of  six  pros  rams  taken  from  the  book  iUURIiR 
WAIASIS  iM  1  I  Ml.  SLR  1  i  S  by  Dr.  Peter  Bloomfield  was  adapted  for  oper¬ 
ation  on  the  ISAAR1.  hybrid  computer.  Ihesc  programs  provide  the 
capab i 1 i t l es  for  : 

Cross  -  pe  r  i  odograin  smooth  i  ng 

impulse  response  function  computation 

l'e  r  i  odog ram  smooth  i  ng 

Digital  data  demodulation  and  filtering 
Fourier  transform  and  periodogram  computation 
Hidden  periodicities  modeling 

(")  MINIS  II.  A  svstem  of  ten  com;  uter  programs  was  devised  for 
computers  which  support  research  using  the  IJH- 1  helicopter.  An  LSI- II 
computer  is  used  for  all  airborne  operations;  a  POP- 11/83  computer  is 
used  for  laboratory  processing  of  cartridge  data  tapes;  and  the  hybrid 
computer  is  used  for  graphics,  printout,  and  statistical  analysis. 
These  ten  programs  provide  the  following  capabilities; 

Airborne  data  acquisition  and  storage  on  tape 
Transmit  tape  data  to  hybrid  computer 
Print  time-series  data 
Graph  time -series  data 

Selection  of  time  segments  for  analysis 
Specification  and  storage  of  parameters  for  the  study 
Generate  summary  statistics  for  time  segments 
Display  summary  statistics 

Transmit  summary  statistics  to  hybrid  computer 
Print  summary  statistics 
Graph  summary  statistics 


Aviation  Branch 

During  FY  5s2  research  support  flights  were  provided  that  included 
flights  at  13,000  feet  in  support  of  On-Board  Oxygen  Generated  System 
lOBOGSj  studies,  night  flights  using  modified  night  vision  goggles, 


ana  flights  in  support  of  blue-green  instrument  lighting.  V.'ork  also 
continued  on  the  cockpit  an r h nip one t r i c  study. 

Ground  school  and  flight  training  here  provided  for  tuo  newly- 
assigned  aviators.  Research  and  training  missions  were  con¬ 
ducted  in  the  JUH-1H,  I11-21G  and  JOH-58A  aircraft.  Ihc  JIT1-1M  air¬ 
craft  is  awaiting  turn-in  since  it  is  no  longer  needed  for  research 
studies . 

A  living  Hour  Management  computer  program  was  instituted  during  1'V  S2 
The  program,  which  may  be  accessed  hy  members  of  the  laboratory  i  i.o. 
Resource  Management  Branch),  provides  accurate  and  near  real-time 
aviation  data.  It  tracks  flying  hours  (both  research- -by  project, 
and  training),  computes  actual  cost  per  flight  hour,  reports  by 
exception  when  aircraft  is  10  hours  before  scheduled  maintenance  (to 
assist  in  scheduling),  and  provides  analysis  and  projections  of  fir¬ 
ing  hours  and  costs.  It  also  provides  the  ability  to  project  peak 
flying  months  for  research  and  training  and  for  scheduling  aircraft 
maintenance  to  avoid  conflicts.  As  more  months  of  data  are  stored, 
this  program  will  become  increasingly  valuable  as  a  management  tool 
for  using  our  aviation  assets  more  efficiently. 


Veterinary  Medicine  Branch 

TV  ft!  was  a  year  of  change  with  the  move  to  the  new  facility  in 
fall  1981 ,  and  then  the  expansion  into  the  Annex  in  January  1982. 

Much  of  the  branch's  efforts  for  the  year  consisted  of  purchasing 
and  placing  new  equipment,  and  debugging  and  stabilisation  of  the 
animal  rooms  and  related  equipment. 

A  production  colony  of  Gsiaga  jvissi jauJatus  (Rush  babies)  was  estab¬ 
lished  with  three  live  births  during  the  year.  Ihc  production  colony 
of  chinchillas  was  reestablished  in  the  new  facilities  with  an 
increased  number  of  live  births.  In  addition,  the  branch  procured 
and  is  maintaining  cats  for  use  by  the  Sensory  Research  Division's 
N'ourosc  iences  Research  Group. 

During  the  year  the  animal  facility  underwent  an  inspection  by  the 
American  Association  for  Accreditation  of  Laboratory  Animal  Care 
(AAALAC)  and  was  granted  continued  full  accreditation  with  no 
discrepancies. 


Statistical/  Mathematical  Support 


A  uide  variety  of  stat ist ica 1 /mathemat ica 1  support  was  provided  for 
ongoing  research  studies.  This  support  resulted  in  the  following 
reports:  "Statistical  Evaluation  of  Respiratory  Gases  Op  and  C02 

Data  Obtained  Via  a  MGR-  1100  Machine  (Perkin-L'lmer)  at  Two  Different 

Altitudes; . fable  of  Random  Digits;"  "Sample  Surveys -- Pr inc  ipa 1  Steps 

in  Sample  Survev;"  "Pursuit  Rotor  Tracking  Performance  in  Conjunction 
with  extended  Plight  Operations  in  a  Helicopter  Simulator,"  (a  joint 
report  with  the  Biomedical  Applications  Research  Division);  and 
"Statistical  Interim  Report:  Statistical  Comparison  of  Vibration 
Regimen  Between  a  Standard  and  a  German  Helicopter  Seat  for  Humans," 

(a  joint  report  with  the  Biodynamics  Research  Division). 

During  the  year  considerable  effort  was  devoted  to  four  projects: 

(1)  the  statistical  aspects  of  a  sample  survey  to  assess  the  extent 
of  hearing  loss  in  U.  S.  Army  aviators  at  Port  Rucker;  (2)  review  of 
the  protocol  entitled  "Anthropometric  Criteria  for  Army  aviators;" 

(5)  considerations  of  experimental  designs  for  the  study  of  neck 
muscle  stress  in  aviators;  and  (4)  a  study  to  determine  the  user 
needs,  source,  and  cost  of  up-to-date  statistical  computer  packages 
required  for  the  laboratory.  While  the  desired  statistical  packages 
(BMDP,  Si’SS  and  SASj  and  tiic  most  desirable  source  (National  Institute 
of  Health  contract)  were  determined,  the  contract  for  services  has  not 
b e e n  written. 

St  at i st l ca 1 /mathemat ical  advice  or  consultation  also  was  provided  or 
analysis  performed  for  the  following  studies:  cardiopulmonary  func¬ 
tion  test  in  a  vibration  environment;  the  effects  of  whole-body 
random  vibration  on  visual  performance  as  a  function  of  observer 
ocular  characteristics;  convolution  of  integrals  and  matrices  arising 
in  connection  with  an  investigation  of  the  physiology  of  an  animal 
eye;  the  mathematics  of  translation  and  rotation  of  axes  in  connec¬ 
tion  with  a  study  of  helicopter  seat  crashworthiness;  a  sample  survey 
of  bifocal  vision  in  Army  aviators;  and  discussion  of  "error  rates" 
in  experimental  design  context. 


Technical  and  Logistical  Services  Division 


Icchnical  and  Logistical  Services  Division  (TfiLSj  played  a  significant 
role  in  the  laboratory's  move  to  its  new  facility.  It  was  responsible 
for  coordinating  the  move  by  planning  and  physically  moving  all  the 
other  activities  of  the  laboratory.  This  was  accomplished  through 
cooperation  fro:::  all  enlisted  personnel  assigned  to  PSAARI.  and  through 
tin’  supervision  of  the  Supply  NT’Dli  and  the  Property  Management 


I  he  matrix  for  the  new  telephone  system  uas  coord  mat  ed  with  tin  !'.  s  . 
\r:::y  Commun  i  ca t  i  ons  renter,  ai:d  the  installation  of  all  class  \  t  e  1  <.  - 
phones  with  i  nt  orcom  systems  uas  completed.  \s  a  result  o  f  the  tu-v. 
system,  there  is  a  cons  iderah  le  a\  ings  of  tire  and  >  f i  „  i  er.cv  i  n 
tS  \  A  R I .  '  s  telephone  operations. 

1  he  l hi. S  division  continued  to  provide  total  support  to  the  lahoratorv 
through  sc  lent  i  lie  arts,  la  bo  rato  ry  era  its,  r:a  i  r.t  ettance  management  , 
supply  and  acqu  i  s  i  t  ion  ,  property  manage;  ent  ,  and  :acilities  r:a  it  a  genet;  t 
areas.  At  the  end  of  tile  fiscal  year,  t  he  d  i  \  ism  n  underwent  a  major 
ri orpan i cat  ion  which  resulted  in  the  consol  i da t  i on  of  the  Property 
management  Branch  and  the  Supply  it  ranch  into  a  logistical  services 
Branch  and  in  the  cense  1  i  da t  i on  of  the  Scientific  \rts  Branch  and  the 
l.al'eratory  drafts  Branch  into  a  iechnical  Sort  ices  Branch.  While  t  !i  i  s 
new  orpaniraticr.  represents  some  st  rear.  1  in  i  no  o  f  r:a  n;i  cement  and  con  - 
t  re  1  of  operations,  it  is  business  as  usual  as  i at  as  customer  rela¬ 
tions  are  concerned. 


Office  of  the  Building  Engineer 

Puriny  1 'i  8d,  the  director,  TtJLS  I'ivision,  successfully  negotiated  a 
custodial  and  naintonance  services  contract  for  servicing  the  new  re 
search  facilities.  This  is  a  "first  ever"  type  service  arrangement 
at  fort  Rucker  and  is  serving  the  new  facility  quite  effectively. 

I  he  maintenance  and  custodial  contractors  are  under  the  technical 
supervision  of  the  Building  Knginecr,  a  new  [JSAARI.  employee  who  also 
(unctions  as  the  fort  Rucker  Contracting  Officer's  Technical  Repre¬ 
sentative  f(.oiR).  ft  is  significant  that  the  building  engineer 
succcsstully  monitored  the  correction  ol  over  5,000  deficiencies  in 
building  construct  ion.  Another  major  effort  included  monitoring  and 
documenting  warranty  requirements  for  installed  equipment  and  build- 
i ng  fac i 1  i  t  i  es  . 


Property  Management  Branch 

lading  IV  5  J  ,  the  value  of  the  property  hock  was  <  1  n  ,  1 ' 5  ,  y'i' . 

Ihis  included  J,d5h  ' incs  with  1 ,  e  ~  :  iters.  lairing  the  year 
command  emphasis  or.  ,  ropertv  acceur.tab  i  1  i  ty  was  greatly  stressed. 

1  he  Commander  placed  special  emphasis  by  designating  senior 
officers  and  civilians  as  hand  receipt  holders,  personally 
directing  inventories  and  conducting  wal k- through,  inspect  ions  . 

A  command  supply  inspect!  n  of  b'SAAI’l.  revealed  that  the  prerorty 
book  data  base  was  in  excellent  condition  with  1  '  1  percent  accuracy  of 


_ 


recordkeeping  and  property  account  ah  i  1  i  t  v  .  I  h  i  >  was  :•  .i.iv  : 
through  the  easy  identification  and  inventory  of  equip:  ent  due  t  •  • 
correct  information  of  manufacturer,  model,  and  ~v  »• :  a  ;  •  . 
plete  and  up-to-date  hand  receipt  files;  and  making  all  hand  :ece 
holders  aware  of  their  respons  Utility  for  sa fegua rJ i ng  ^overn:  eut 
property,  proper  procedures  for  accounting  for  their  ;  roj-erty ,  m 
location  of  their  equipment. 


Laboratory  Crafts  Branch 

During  this  period  the  laboratory  drafts  Branch  placed  its  r.ev. 
in  operation  at  the  new  facility.  Shop  personnel  r.ovr  d  t  h,e  i  r 
supplies  and  equipment  which  were  not  covered  by  a  conti.ut 
also  assisted  with  the  moving  of  the  other  divisions.  •-.■■■  i  : 
major  interruption  of  their  work  effort,  the  I.ahora  t  or.  :  , .  f  t  - 
was  able  to  complete  2"4  work  orders  during  11  s,  2.  i!;e  I  is 
per  work  order  ranged  from  .5  man-hours  to  5<>  ran  -  limns . 


Scientific  Arts  Branch 

The  Scientific  Arts  Branch,  consisting  of  illustration,  drafting, 
and  still  and  notion  picture  photography,  moved  into  a  comfortable 
and  we  1 1  - equ  ipped  area  in  the  new  USAARL  facility.  Die  installation 
of  new  automatic  photographic  processing  equipment  greatly  increased 
the  efficiency  of  the  branch.  Work  was  begun  on  a  data  base  for 
rapid  retrieval  of  scientific  arts  data  for  reprint,  duplication.  r 
modification.  Audiovisual  support  for  mission  essential  research,  wa 
provided  on  a  quality  and  timely  basis  throughout  the  year. 

In  Mar  82,  this  branch  reached  the  highest  output  of  work  orders 
ever  completed  for  a  one-month  period,  102  work  orders.  With 
average  personnel  strength  at  5.9,  it  produced  If', 024  units  of 
still  photo  work;  1,109  units  of  graphic  arts;  and  4 , 2  < ' n  feet  of 
motion  picture  footage  to  complete  a  total  of  "OS  work  orders  during 
the  fiscal  year. 


Supply  Branch 


\  total 
IV  8  2. 


of  B,S(kS  purchase  requests  were  requisitione 
Ihe  large  influx  of  line  items  ordered  durin 
to  replacement  items  that  were  used  and  not 


durin g 
t  lie  v  a  r 
ep  1  .iced. 


’'ecause  e !  :  be  -i'vo  tc  the  new  building.  After  the  transfer,  re- 
>ea  tv hers  hud  To  resupply  t  ho  necessary  items  to  accomplish  their 
mission.  lureiiase  requests  for  IV  S3  are  not  expected  to  lie  as 
high  as  it  s2  and  !V  SI  because  of  the  move  and  restocking  of  items. 

During  it  s2,  the  Supply  Branch  received  a  satisfactory  overall 
ratin.c  from  the  command  supply  inspection  conducted  by  the  U.  S. 

\rr.y  Medical  Research  and  I'eve  1  opment  Command's  logistics  team. 


Maintenance  Branch 

The  Maintenance  Brands  received  3,904  scheduled  work  requests  and 
413  unscheduled  work  requests  during  TV  82.  The  increases  over 
!'V  81  stemmed  from  the  new  equipment  acquisitions,  the  continuing 
maintenance  of  laboratory  equipment  already  in  place,  as  well  as 
additional  requirements  placed  on  the  branch  at  the  order  of  its 
division  director.  Preventive  maintenance  services  provided  to 
the  laboratory  during  the  year  totaled  5,92'.  This  included  4,929 
work  requests  at  3,55"  man-hours;  95"  work  requests  from  installa¬ 
tion  support  at  1,159  man-hours;  and  til  work  requests  of  commercial 
con t rac t / depot  maintenance  at  248  man-hours. 

The  Maintenance  Branch  was  fully  automated  tc  the  Army  Medical  De¬ 
partment  Property  Accounting  System  (AMEDDPAS)  OS  during  FY  82.  In 
addition  to  implementing  this  accounting  system,  the  Maintenance 
Branch  handled  all  Test,  Measurement,  and  Diagnostic  (TMDE)  cali¬ 
bration  services  for  the  laboratory. 

A  Maintenance  Assistance  and  Instruction  Team  (MAIT)  visit  attributed 
some  operational  problems  found  in  the  branch  to  be  due  to  under¬ 
staffing.  During  the  year,  a  manpower  survey  recognized  five  re¬ 
quirements  for  the  Maintenance  Branch.  It  now  has  four  authoriza¬ 
tions  and  only  three  personnel  assigned.  During  TV  82,  the 
Maintenance  Branch  lost  four  personnel:  two  temporary  TAMS/Parts 
Clerks  and  two  repair  technicians.  It  gained  one  permanent  TAMS/ 
Parts  Clerk  due  to  the  authorization  of  a  temporary  position  and 
replaced  one  of  the  repair  technicians. 


Funding 


Customer-Funded  Projects 


i  ust oner- funded  research  projects  are  complementary  to  our  estab¬ 
lished  scientific  research  programs.  1 ach  research  laboratory  has 
specific  research  expertise  that  can  he  utilized  by  designers  and 
developers  that  do  not  possess  the  manpower  or  expertise  to  accom¬ 
plish  the  research.  USAAKI.  performs  the  research ,  accumulates  the 
data,  and  prepares  the  written  report  .  this  allows  us  to  increase 
our  scientific  data  base  and  to  supply  the  information  needed  by  the 
designers  and  developers. 

There  were  nine  customer- funded  projects  in  IV  S  2  ,  three  carried 
forward  from  IV  SI,  and  six  new  ones.  Two  of  those  from  IV  SI 
were  completed  in  IV  ST.  The  projects,  funding  agency,  and  a 
brief  progress  report  are  given. 


Title  '■.viator  Worhload/I  erformance  Assessment  in  Support  of  Advanced 
1 1  inch  Helicopter  t  A  All  J 


1  l  Mil. I1  BY:  AAil-b-l  Project  Yanager,  Aviation  Research  and 

Hove  lopment  Command  ( AYRADCUM) 

1  WIST  I  id  A 1  OR  :  ITT  David  0.  Cote 

Objective  To  investigate  the  physiological  and  psychological  limit 

of  human  capability  and  compatibility  with  aviator  crew  stations, 
crew  tasking,  and  consequent  cumulative  crew  workload,  stress,  and 
fatigue  in  the  YAH -04  and  provide  data  which  will  point  out  areas  of 
system  design  hampering  mission  effectiveness.  To  organize  and 
assess  aviator  performance  data  with  which  to  determine  the  naviga¬ 
tion  performance  and  procedures  for  AAli  crewmembers. 

Progress  Project  was  completed  and  results  have  been  published 

in  liSAARL  Report  82-8. 


Title  \  i 

!V  V 

tw  ! 

n  1 1 

g  rat  oil  i.elmot 

-  upp.  1  t 

j  ; 

\;  : 

i  j\  '• 

\V  1  . 1  t  1  Oil 

i  t.  Sim  i  g  1 .  mu! 

■■tv.  1  o 

1  • V  t 

t  i  v  !  .  a 

1 .  vl 

i  A\  KADt  r". 

'  ,  C  i  rt  .  t  -rate 

'  ft'l 

S  V  S  t  V 

::  o  j  i , ,  ■ 

i  ’ 

and  i  t  w  1 

i  ]  r. i- 1 r  t 

IN 

\  !  ^ 

1  1  '  ’  A 

1CK 

:  Vr.  .'  .  h. 

Objective 

1  o 

sup 

port  the  \  i  '• 

a  a  •  !  1  i  i  *  *  v. :  a!\ 

in  up.t* 

I'  ( 1 1 

the-  In 

t  f  - 

g  rati..  .  ,i 

1  !'.U 

t  i  l‘ 

\  c  1 

,  y:  t  r.  t  a  s  tu-c 

o  >  S  ,i  1  \  . 

Progress 

1  un 

v.«  ^ 

for  1 1.  i  <  p  •  . 

r;ir.  lu  ic  iima; 

t  n 

rol.ii  - 

c  ;  c  nt 

\  j 

.  •  r.\  m‘i. 

•  _ : 

in  I 

:u  t 

S  !  1  list  I  h 

c\  .rlu.it  ing  v  a  r 

l  I'liS 

i  i  i  r 

■  loot  1 

v  o 

masks.  I 

ui’..i 

s  a  1 

<0 

W  0  C  USl\i  1  «  M ' 

t  r.iv  i  1  i:i  -up 

1  ’  *  1 

■  ■  f  ti, 

‘ '  :■« 

cu 

the  ru:'.i  i 

iu!o 

r  o  l 

1 1. 

i-  funds  were 

list'd  to  pureba 

<(.  1:10 

1U*  "  0 

!  usha!' 

1  e" 

ea  i  c lip s  I 

•  ■  i 

pot 

o  X  v 

pe  iii  vices  t  n 

r  the  new  hull: 

10  t  . 

Title  i 

i.h  t 

\  i  s 

i  on 

Cog o les  At  t  i 

fide  C i s p 1  a v  r 

on  v  up 

t  i  \  a 

1  ua  t  i  o 

n 

:  I 

'•VU  r 

.in: , 

Piia 

se  I  I 

1  1 

Ni  1 

D  hi 

Directorate  of  'oiahat  i 

t  ve  1  o 

pmet:  t 

s 

1  v. 

VI  - 

i  1  CA 

TCI, 

S:  1,  t  rice  1  . 

Hamilton  and  K 

on  a  1  d 

I-  .  - 

i  na;.on  s 

Objective  letter  cl  Agreement  (l.i.U  was  signed  during  .'line  1 9  S 1 

c  i  tti'u  t  lie  Nava  1  Air  Systems  i  a  mis  and  ( \AV\I  kSYSCC.M)  and 
i.  t  •  c  endue  t  joint  research ,  funded  hv  tin  Hrectorate  of  Combat 
tie  vc  1  omen  t  s  \  I  Clm  ,  on  a  heads-up-display  with  dynamic  attitude  indi¬ 
cator,  integrated  with  night  vision  goggles.  Ihc  research  will 
evaluate  the  effectiveness  of  new  display  technology  and  focus  upon 
determining  whether  or  not  the  heads-up-display  could  effectively  he 
used  by  pilots.  Crucial  to  this  evaluation  is  the  quantitative  docu¬ 
mentation  of  changes  in  pilot  workload  as  a  function  of  the  hoads-up- 
disjlay  v 1 ci.  used  in  various  flight  environments. 

Progress  '  protocol  for  testing  has  been  approved  by  the  three 

organizations  involved.  The  heads -up- d  i  sp 1  ay  was  delivered  by  Hell 
helicopter  lextron  to  1ISAAK1.  on  1  March  19Hd.  Computer  programing 
flaws  and  a  hardware  failure  were  identified  during  the  initial 
evaluation.  hell  helicopter  lextron  has  been  contracted  by 
NAVA  I  RSYSCC.M  to  make  the  necessary  changes  and  testing  should  com¬ 
mence  in  tile  second  quarter  o  l  I  1  .S3. 

Title  US  Coast  Cuard  Scan  behavior  During  Search  and  fescue 

lli.NDl.li  I’A  :  liS  Coast  Cuard  l.esearch  and  Dev e  1  opnien t  Center 

1  \\ l.S  i  1  ( ,.\  1  OKS  :  N  .  .loan  I.  lackwell,  Kona  1  d  I'.  Simmons,  and 
A i mm  it  I  .  Ua t  son 

Objective  A  joint  1  af'O  ra  t  ory  project  was  initiated  to  determine 
th*.*  i  •>  1  e  of  t-\  i  ir.ox  omen  t  s/pe  r  forma  nee  of  US.  toast  Cuard  lookouts 
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sv';ii.ncrs  during  dynamic  search  and  rescue  operations.  I  lie  specific 
ob  icct  ices  of  the  invest  i  gat  ion  inc  I  tided  :  Mi  determine  the  portion 
of  time  that  lorkouts/ scanners  actually  spent  on  visual  search; 

Mi  determine  the  patterns  of  eye  movement,  eye  fixations,  and  head 
movement  used  by  experienced  versus  novice  lookout  s/scanners  ;  (5j  in¬ 

vestigate  eve  movements  and  lookout  response  just  prior  to  target 
detection;  and  { 4 j  correlate  scanning  patterns  with  target  detections 
as  a  measure  of  lookout  effectiveness. 

Progress  I  he  resulting  data  revealed  the  scanning  methods  pre¬ 

scribed  in  various  coast  Guard  training  manuals  are  not  being  used. 
Instead,  the  majority  of  observers  engage  in  a  phenomenon  termed  "eye 
lock,"  where  they  position  their  eyes  in  the  visual  scene  and  allow 
the  movement  of  the  vehicle  to  dictate  their  scan  pattern.  The  ten¬ 
dency  of  observers  to  scan  along  geometric  lines  within  their  fields 
of  view  also  was  noted.  Ihe  complete  methodology  and  results  of  this 
study  have  been  published  as  HSAAKI  Report  No.  82-'. 

Title  Measurement  of  Head  and  Chest  Accelerations  of  Tank  Gunner 
I  airing  Gun  firing 

Il.NHKH  Hi:  Naval  Surface  Weapons  Center,  Hahlgrcn, 

Virginia,  Human  lngineering  Laboratory  (Hl.I.j  , 
Aberdeen  !  noting  Ground,  Narylnnd 

1 NVLST 1  GATORS ;  Ted  Hundley,  dames  A.  Lewis,  and 
Lena  Id  C.  Schneider 

Objective  To  measure  the  head  and  chest  accelerations  imposed  on 

the  gunner  during  the  firing  of  the  tank  gun.  This  information  is 
needed  to  support  the  design  requirements  for  the  Mobile  Protected 
Weapons  System/Mobile  Protected  Gun  program.  [here  is  some  concern 
about  the  ability  of  the  tank  gunner  to  perform  effectively  when  sub¬ 
jected  to  the  recoil  of  large  caliber  guns  mounted  on  lightweight  air¬ 
mobile  tanks.  A  program  lias  been  initiated  by  1111  in  concert  with 
the  Marine  Corps  and  Navi-  to  investigate  the  problem. 

Progress  Acceleration  data  have  been  gathered  on  volunteers  and 

dummies  during  two  separate  firing  tests.  Ihc  data  have  been  reduced 
and  analyzed.  A.  final  report  on  those  results  is  in  draft  form. 
Additional  work  is  planned  using  volunteer  human  subjects  and  a 
recoil  si  mu  1  a  t  o r . 


Title  He  ve  1  opmen  t  of  a  lest  Method  for  Hvaluating  the  l.f  1  cc  t  i  veness 

of  Helmet  retention  Systems 

I  HNWI  i1  IA:  Naval  Air  He  \  e  1  opmont  unter,  Warminster, 

I ennsy 1  van  i  a 

I  N\ I  S  I  I  CAT  rkS  :  led  Hundley  and  .loo  I  a  lei 


I 


Objective  i:i  lmet  I  —  during  i  ji\M  ;ui  a  ad  pa  i  a  ci  at .  .  ■  . 

t  i  lilies  t  ■  '  c  a  p  r. -b  1  o:  : .  r  t  he  ;  "•  N.tV'.  .  I'un  e:  :  :  e  !  ■  .  !  :  ■  •  e  •,  •  . 

system  ti<i>  arc  net  adcou.itv  :  •  >  r  ev  aluat  i  .  n  :  in-.  n  •  j  •  ;  ■  : 

1  : 1 >  have  i  e-une-s!  l\i  that  i-.e-  at  ter  j.  t  t  ••  dev  •.  !  ;  a  I  •.  t  •.  :  .  :  !  ■. 

test  t  hat  v.  i  :  i  aji-.aia  t  v  1  \  te.-t  the  J  vtiai:.  i  c  treimt:  !  : 

f  1  i  ght  helmet  re  tent  ion  <  vst  ens  . 

Progress  \  potent  ial  ly  a  a  a  a  at  ah  la  t  a  - :  :  e  :  :  .  a  •  |  . 

!  he  r.ece  .-  a  :  .  ti-.-t  e.p.i  i  | t  e:i  t  Las  he  ai:  rJi  n-.l  •. 

rca  iuu.  :  i.a  ha  Iiiii.tr  tl.at  t  i:a  Nat  want  •  '■  :  htv;  •  .  ' 

1  jail  i  a  a  v  i ;  t  e  !  all  t  :  1 e  m  a  t  a  r  i  a  1  a  ,  t  a  s  t  ■  a  _  v.  ,  .  1  1  -  ;  :  i  t  i  :  ‘  ■  a  , 

Title  ama  for  I  .<.\  ic  i  •  ::  t  a:  :  mint  s  n.  t  he  .  I  u  f  I:  \i'.  f  i A  i  ;  ..  <  -  ■  t  e  i 

bur  in  y  lil.U  !  1  !<  1  V  i  *.  -  ■  1  a  L.unchc  a 

‘  I'Ni'l.l'  I'- N  :  1  ^  A rmy  ’•!  j  -  .  •  U  t'emr  and ,  !  a>!  -  t  ■  an  ,  i  - e  nu  1  , 

\  I  a ham.i 

1  N\ Is  1  I  tlA  I  hits  :  Hill  i  at  A .  ilia  lT  i  n  ,  ’  i  .  ,  .uni 

Ri  chare!  '-i .  lv el'er 

Objective  ie  non  i  tor  the  concent  rat  im<  of  lit’!  am!  a'  at  the  c  rev. 

st.it  i  •  it  ~  i  the  hl.AliKIIAlvK  during  i  s  s  i  U  launch  ami  Jet  a  rmir.e  the 

re  a  1  - 1  t  ::.e  concent  ra  t  i  on.-  of  the  conta::.  i  nant  s  he  1  ■  re,  du  r  i  tty. ,  and 
after  launch  of  t  lie  missiles. 

Progress  I  reject  was  completed  by  publication  of  ISAAKI. 

I.e  t  l  e  v  no  ;  •  r  t  :  S  A  -  "  -  A  -  1  . 

Title  concept  I  valuation  Program  lest  of  the  Program  of  Instruction 
for  tile  Pilot  Night  Vision  System  tl’NVSl  in  a  Surrogate 
\  i  rc  r.i  ft 

I  i'.Nhl  1'  HV:  IS  Army  Aviation  Hoard,  lort  Rucker,  AI. 

1  N  \  1  **  I  I  i :  A  1  OR  :  MAd  Ivilliam  1.  Mchean 

Objective  .  •  uniter  t  lie-  Integrated  Helmet  and  display  lighting 

'  ■  1  e  im.l'ss  to  determine  j -re  Mens  with  proper  fit  and  a  I  i  gnr.rnt 
and  individual  adapt  ah  i  1  i  t  v  t  <  PN\  S  .  I  he  uuostiens  conce  rnit:.:  e 

i  nance  and  visual  s  lip  j  res.-  i  oil  o  f  successful  operator*-  :  t  1  :  - 
uniuue  :  e.necular  system  will  he  i  nves  t  i  gated  . 

Progress  i.e  fore  and  after  eye  examinations  have  been  C  or  p  1  c  t  v  d 

If  v  f  the  projected  f!  subjects.  l.iglit  different  roast:  res  of  eve 
dnr.inar.ee  were  taken  and  prel  iminarv  indications  of  eye  dor  :r..i:;..'i 
as  tested  does  not  appear  to  he  correlated  to  successful  use  .  f  the 
iW-.S.  'lie  area  of  difficult-.-  has  been  with  spec  t  ac  lo  -  weave  r  :a:.d  :  • 
dates.  1  he  he  1  not  -  minted  d  i  s  p  1  a  v  is  part  ial  ly  h  looked  i-v  spec¬ 
tacles,  preventing  opt  ir.um  use  of  the  INNS .  After  completion,  test 
results  will  he  reported. 


I 


Title  '-const  i  c  i  valuation  of  '-amp  I  es  o:  Helmet  I  or, put  ihle  i  i  "run  i  ca  - 
:  i  'i:  \ l.  i  a  1  Protect  l\e  'ystv"  i  k  i  \l ' 

:  '  M'l  h  h'l  :  Is  Army  \at  i  ok  !;i,sr;ii\,h  and  oeV'  ■  1  opn.i.  is  t 

I  ah.'  ra  t  o  r  i  e  s  ,  Natick,  MA 

I  W  1  S  1  IhAl  :  Mr.  i.en  I. 

Objective  .  eten:.  ino  t  Ik-  elect  tv-acoust  ic  character  i s t i cs  o  f 

the  "talk  -  tkr«  ugh*  circuit  aiul  the  ho  a  r  i  net  protect  i  \  v  cha  rac  t  e- 1  i  s  - 
tics  of  the  nail  s  systelli,  te  include  distortion  frequency  response 
and  acoustic  output  us  ing  Jet  ico  in  ci'inh  i  n  a  t  i  on  with  insert 
protect  ion. 

Progress  No  progress  to  date.  items  will  not  he  delivered  f<>r 

etaluatiiii  until  the  Second  quarter  of  1  'i  ho. 


Contracts 


11. i  e  •  :  ;  t  ehetts  i  ve  extramural  contract  program  contributes  to  HsAAKl. ’ s 
e  s  t  ah  1  i  s  l.e  d  sc  ietit  i  fie  programs.  In  IV  Sd  ,  three  contracts  here 
completed,  live  uere  granted  extensions,  and  two  new  contracts  were 
let .  Nine  contracts  will  continue  into  IV  So. 

Title  ; ; e a  r  i  r.g  i  ro  t  ec  t  i  on  Against  how  I  requeue)'  Ueapon  Noise 

.  1  \  1  i.  At  i  NO.  1 1 AMI i  1  Sd-ld-  :  1  0 s 

i  '  N  I  k  At  i  ■  K  :  Auburn  University,  Auburn,  Alabama 

i  NX  i  'll  tiAii  i» :  k  .  M.  h  rough  ton  ,  dr. 


Objective  ,!.<.•  •  •bject  ite  of  this  research  is  to  discover  what 

■  iteria!  ;  :  ;  i  i  t  i  e  -  are  re  spotts  ible  for  no  i  Se  attenuation  in  foam 
e.i  i  pi  •••(.  %.  >  :  •  ei.dat  ions  sl'.c'iild  then  be  possible  for  materials  and 

f  i  p  rot  ed  ea  rp  1  ug . 

Progress  ;  fas  of  foams  having  various  formulations  and  dons i - 

‘  ;  ■  .. .  :  •  ..  lilt  samples  were  screened  for  best  candidates 

i  -eu  n  at  tc  t.u.it  iot..  i  tie  earplug  sample  ,  tilled  po  1  y  v  i  ny  1  chloride, 
c  i '  :  To.:  ex  t  rone  1  y  good  low  frequency  attenuation.  1  hose  best 

.  in  I  .  . :  it*.  -  .t t  1  es  were  tested  lor  storage  nodules  and  loss  modules 
a-  i  ::  .  :  temperature  and  frequency .  \nn  1  y  si  s  of  test  results 


Title  Development  of  Auditors'  Localization  Test  Procedure 

CONTRACT  NO.  DAMP -17 -SO -0151 

CONTRACTOR:  Florida  State  University,  Tallahassee,  PL 

INVLSTI  GATOR:  L.  I  .  lilfner 

Objective  Current  military  weapons,  such  as  the  M198,  VIF’LR,  and 

Mli'ii,  prouuce  blast  overpressures  which  require  combinations  of 
hearing  protectors.  The  contract  will  develop  methods  to  determine 
the  effects  of  these  protectors  on  the  ability  of  soldiers  to  local¬ 
ize  sounds.  The  localization  of  sound  is  considered  essential  to 
safety  and  operational  effectiveness.  Results  of  this  study  will 
have  direct  implications  for  improved  protector  design  and  provide 
a  methodology  to  he  used  throughout  the  development  of  future  hearing 
protective  devices  for  use  around  Army  weapons. 

Progress  Lata  collection  and  analysis  have  been  completed  on  the 

azimuth  identification  experiment.  Circumaural  hearing  protectors 
which  include  active  "talk-through  circuits"  have  been  shown  to  in¬ 
duce  18U°  shifts  in  perceived  azimuth  when  the  circuits  were  turned 
off.  Kith  the  active  circuits  turned  on,  localization  was  virtually 
eliminated.  These  findings  were  reported  at  the  103d  meeting  of  the 
Acoustical  Society  of  America,  April  1982.  Work  on  a  motor-driven, 
boom-mounted  speaker  for  localization  testing  has  been  delayed  due 
to  deficiencies  in  the  laboratory's  new  anechoic  chamber.  Fabrica¬ 
tion  of  the  motor  boom  assembly  has  been  completed. 


Title  i  valuation  of  Inner  liars  of  Chinchillas  for  Loss  of  Sensory 

Cel  Is 

CONTRACT  NO.  DAMP  1 7  - 80 -C - 01 09 

CONTRACTOR:  University  of  Texas  at  Dallas,  Richardson,  TX 

INM  SI  ICATOR:  R.  !’ .  Ilamcrnik 

Objective  lo  determine  extent  of  damage  to  the  cochlea  from  noise 

t x | o  sure . 

Progress  I  recessing  of  all  cochleas  received  from  USAARL  has  been 

completed.  Fata  were  supplied  in  the  form  of  a  compendium  of  cochleo- 
grams  showing  percent  sensory  cell  loss  as  a  function  of  position  on 
the  basilar  membrane.  The  histological  results  from  three  experiments 
show  a  reasonable  agreement  between  damage  to  the  cochlea  and  perma¬ 
nent  loss  of  hearing.  Data  analysis  is  still  in  progress. 


statistical  Analysis  o!  I  le  1  i  c ■. <p  1 1  r  1'ilot  Pc  r  !  orr.ancc  During 
Instrument  1  i  ight  Across  Repeated  1  1  i  gilts 


CONTRACT  NO. 


CON  I  RAC  1  OR: 


INYl.SI  ICATOR: 


Jacksonville  State  University 
I  .  A .  Sm  i  t  h 


1  ack sonv i 1 1 e  , 


Objective  I  light  commanders  must  have  as  much  information  as 

possible  concerning  the  length  of  t  i me  that  helicopter  pilots  can 
safely  and  successfully  fly  during  extended  operations.  examination 
of  pilot  performance  data  during  simulated  extended  operations  along 
w i t  it  concurrent  visual  performance  data  will  facilitate  a  description 
of  the  total  primary  workload  of  aviators  during  II R  conditions  and 
will  allow  an  assessment  of  any  degradation  of  performance  which  may 
occur . 

Progress  lining  the  first  year  of  this  contract,  the  visual  per¬ 

formance  data  collected  by  the  Laboratory  during  simulated  helicopter 
sustained  operations  were  subjected  to  statistical  analysis.  Pre¬ 
liminary  results  provided  mathematical  support  for  the  Laboratory's 
procedure  of  classifying  the  dependent  visual  variables  and  the 
visual  roiling  concept.  Additionally,  the  efforts  of  sustained  opera¬ 
tions  on  visual  performance  appear  to  lie  confounded  by  the  intersub¬ 
ject  variability  suggesting  the  subject  population  was  not  homoge¬ 
neous.  contract  has  been  extended  for  an  additional  year  with 
investigator,  K.  Yunker. 


Title  Mast  'trauma:  The  effects  on  Hearing 


CON  I  KAC'I  NO. 


KAMI)  1  7-80- C- 0155 


CONTRACTOR: 


University  of  Texas  at  Dallas,  Dallas,  IX 


1  WLST I  GATOR  :  R.  P.  Ilamernik 

Objective  I  he  objective  of  this  studs-  is  to  extend  our  basic 

knowledge  of  the  nature  of  injury  to  the  hearing  receptors  resulting 
from  exposure  to  impulsive  sounds  (blast  overpressure] .  Army 
weapons  systems  produce  impulse  noise  which  may  he  hazardous  to  hear¬ 
ing.  Our  current  data  base  from  which  to  assess  the  hazard  is  inade¬ 
quate.  The  results  of  this  study  will  contribute  to  that  data  base 
by  providing  new  information  about  the  nature  of  the  injury. 

Progress  Preexposure  thresholds  and  psychophysical  tuning 

canes  have  been  obtained  on  S  chinchillas.  The  8  animals  were 
exposed  to  noise  at  1 6 (kill  peak  pressure;  and  postexposure  testing 
is  in  progress.  Two  of  the  8  animals  have  completed  postexposurc 
threshold  and  psychophysical  tuning  curves.  They  showed  small 
threshold  shifts  and  aberrant  tuning  curves  in  the  d.O  kHz  region. 


Iitle  lochleur  M  i  c  r>  plion  ic  Ki'spi  i:m'  to  1  ou  IretjUenci  \uise 
uAlk.U  I  \i’.  i i A' !I >  1  -  ->-(  > 

i  0\  1  i\  \  l'  1 1  'K  :  I  in  \  t  i  -  :  t  \  i  ■ :  I  i  e  r  i  d  a  ,  4.  a  i  nr  -  \  i  1  1 1  ,  !  1 

I  \\  !  s  I  !  C.\  ink :  •' .  i  .  ;  s 

Objective  ;>•  «.•  1 1  r::;  i  !:c  t  i.c  :na  i.,n.  i  •  •  .  !  i  1.  :  i  a.-. : in  c  \  Lea !  i  i 

las-  !  r  1  :  re-..ue::c \  i  ^e . 

Progress  ...ta  i..ne  been  .-ht  a  it.ed  ••!.  >e\  e  t  a  I  .« ::  i  ;• .«  I  -  t 

: 1 1.  .ii.v.  it*.  I  >•  iivu  ron  : .  la.  I'u-iiiiiiu  n.  i  se  .  I  r 1  : :  i ; 

,m.i  1  y >  i  <  indicates  that  c !. a n -  in  the  interval  i  -  t  >  ■: i  ar  i  .  t  i  i 

I'll  t  i  on  oi  no  ura  1  in  1 1  rU  i  !.a  i  ye  mtei  \  .i  I  ~  .  on  m  -  ■  "  o  in.it-  ■ 

the  level  of  t  he  tie  i  >o  i  -  Mtcieusi-J.  '■  t  t  n  i  -  t  ;  ,  t  l.o  i  <  i  -  a; -at 

c  iei’.t  data  to  drat-,  cone  1  a  -  i  •  n  •  ;  |M  v.o\  •.  i  ,  !  !.i  u  i  •  a  Lint  .  ■ :  i 
linear  |- 1  oce  Ss  in  t  hr  p  i  i  1  i  r.  i  na  r  \  data. 


;  :  :  oO  t  -  o  \  -  1 1  i  ;  ■  t  . 

Vi  M  k  u  i  \o. 
n  1  \  1  k  \ i  i  i ' K  :  i  - 1  i 


- 1  '  1  .  1 


i  - 1  i  t  .  t  i  : 

t  t  Ii  v.i  .  i  1  : ;  -  t 
v  il;  :  i  ;  -v  . 


Ilv.il  ''i.  U- !,  k  o  '  ,  1  t  i.  - 

t  a  t  e  >  t  \  i  mu  1  Mvlili 


IWI  si  ICAIi  K:  At*  tin  n  \  - 

o  n.  i  i  ;  ;  iiaci  (.■  i  v  t  1 1 >i!i - 1  nr t  nov 

Objective  Invest  i  i;a  1 1  -» j-.»  t  la  1  ,  temporal,  and  retinal  eceeut  r  i  c 


‘  t  oo  t  s  or.  v  i  s  i  h  i  1  i  t 


no  da rk  adapt  id  eye  . 


Progress  icsoaic!;  v  >  •  ;  U-tod;  behove r,  report  ha  s  not  been 

;  i ‘a. uoed  I  y  eent  ract  or  .  i‘ reject  terminated. 

Title  '.eilian  i  sr.s  »  !  iim  an  ;  •  aita 


C0\  I  R.U  i  \t ' . 

\  it  i  i  "a 

I* 

t  i'M  K  \0  I  OK  : 

V.  a  •  1 1  e  '  t 

1  t  < 

IN\  1.-  1  :  i:.\!i  k  : 

\  1 1  ■  O  I  t  i. 

\Uy 

Objective  i  i.e  ae.ut  m  a  rent  tor  t  i;  i  -  tri-cn  ice  -tad1.  i  -  t  !.e 

i.S  ;  i  r  I  .  roe  a- rosy  are  Med  ica  1  I.al  c  riti  tv.  It  no:.!  I'at  1 1  *  s.-t:  \:i 
l-oree  Base,  Ohio.  I  he  * '  1  ■  active  i  >  t .  dot  e  i  r  i  r.e  r  oehai.  .  'it  >  o' 
injury  uhen  deoe  lerat  lot:  i~  applied  t  •  hm:  in  - ;.  i  :  •  .  a  t  e  «•  t  he  i 

energy-absorbing  pilot  seats,  ,'ieral  1  ,  tin-  i-a  i  >  -u;  :■  it-  t  la  ti 
service  human  toleianvc  mvo-t  io.it  i  n. 


Progress  1  i.c  test  program  under  i-'AA  funding  i>;is  completed  and 

t  h«.  data  i.  .is  subi:.  i  t  tod  hy  havne  State  l'n  ivors  i  t  v.  I’r«'  i  oct  is  comp  1  ot 

Title  \  i  mi  t  v-I  l omen t  Model  Ana  1  v.<  i  s  of  the  Protect  ion  I' rev  idea 
•  ,\rmy  Aviator  lielmets  to  the  Human  Head  and  Nook 

iVMKUi  NT'.  I  'AM  1 1  1  '-Si  -P-  1  1  Mi 

PON  I  RAP! PR:  Pniversitv  of  Imoi  ,  Iowa  Pity,  I A 

;  N\ :  '  .  I  PA  1  PR :  \  .  K  .  i .  i  u 

Objective  1 »  develop  a  method  to  assess  the  probab  i  1  i  t  v  of  head 

a:ui  .  r  in.  ok  i t:  r  y  for  a  specified  input  pulse  to  a  helmeted  head. 

Progress  Ic  search  lias  been  completed;  and  contractor  plans  t  o 

!  resent  i  (.suits  to  liSAARl.  personnel  during  first  quarter  !Y  So. 

Title  Mod  i  f  i  cat  i  on  of  Anthropomorphic  Dummies  for  Spinal  Load 
Measurement  and  Support  of  Testing 

POM  RAPT  XO.  KAMI)  17-81 -P  -1 175 

POM  RAPTOR:  Simula,  Incorporated,  Tempo,  AI 

INVEST  I  GAIP'R:  S.  P.  Dcsjardinr. 

Objective  Io  simulate  jrevious  human  cadaver  tests  with  instru¬ 

mented  dummies  for  comparability.  This  work  will  provide  a  method 
of  relating  dummy  tests  to  injury  mechanisms  found  in  cadaver  tests. 

Progress  , he  work  was  completed  and  a  report  issued.  1  he  data 

showed  a  good  similarity  between  dummy  and  surrogate  loads;  however, 
tiie  dummies  required  more  stroking  distance  for  seat  "load- 1  im i t ing" 
devices  than  did  the  surrogates. 

Title  If  feet  of  II.  S.  Army  Headgear  on  Neck  Muscle  Ponding 
and  l  a  t i gue 

CONTRACT  NO.  DAMDl ' - 80 -C- 0089 

CONTRACTOR;  bright  State  University,  Dayton,  OH 

INVESTIGATOR:  C.  A.  Phillips 

Objective  To  supplement  the  current  data  bank  of  helmet  loading 

con f igurat 5 ons  with  additional  experiments  in  order  to  define  the 
necessary  boundary  conditions  for  a  realistic  mathematical  model 
and  develop  an  appropriate  empirical  mathematical  model  to  predict 
both  forward  and  lateral  neck  muscle  endurance  for  any  wciglit-P.P. 
configuration  within  the  boundary  conditions. 


Personnel 

The  educational  and  skill  levels  of  tt:c  laboratory's  assigned  poi>on- 
nel  arc  continually  increasing.  ihese  increases  eerie  through  assign¬ 
ment  of  highly  qualified  nee  personnel  ,  couplet  ion  of  some  long-term 
educational  goals  by  others,  and  through  the  initiative  and  personal 
determination  of  those  who  pursue  after-duty  study.  One  civilian 
employee  participated  in  the  Senior  Ixeeutivc  1  duration  Program 
conducted  by  the  federal  fxccutive  Institute  during  !Y  82.  Another 
made  application  for  long-term  training  under  t'PR  400.  Ihis  was 
approved,  with  training  to  begin  in  January  1085. 

Training  is  a  vital  element  in  maintaining  and  improving  the  pro¬ 
ficiency  of  assigned  personnel.  Twenty- five  military  and  14  civilian 
received  training  and  professional  development  during  I A  82.  In 
addition,  such  training  experiences  as  professional  conferences, 
seminars,  and  short  courses  benefited  21  people. 

Among  the  laboratory's  professional  pcisonnel,  there  are  22  doctorate 
19  master,  and  52  bachelor  degrees. 

Mandatory  training  requirements  were  met  by  all  military  personnel. 

In  the  skills  qualification  testing  for  !Y  82,  USAAR1.  military  per¬ 
sonnel  had  a  96  percent  pass  rate.  Thirteen  persons  reenlisted  or 
exten  ’  their  enlistment  for  a  total  of  4  4.-1  years. 

I’hKSON.M  I  BY  CATKiORY 

_ Category _ 

Pro fes  s i ona  1 

Scientists  (44) 

Jngincers  f  6) 

Other  !  6) 

Skilled  Technicians 
Adm i n i s  t ra t i ve 
i  1 ci  i ca  1 
10  1  Ah 


Author i red 


.i() 


60 
1  0 
26 


PERSONNEL  STRENGTH 


CIVILIAN 

COOP 

STUDENT 

FY  80 

OFFICER 

EM 

PERM/TEMP 

STUDENT 

AIDS 

TOTAL 

AUTHORIZED 

30 

47 

59 

6 

0 

142 

ACTUAL 

24* 

42** 

57 

3 

9 

135 

FY  81 

AUTHORIZED 

30 

47 

61 

12 

0 

0 

150 

ACTUAL 

28* 

48** 

56 

6 

6 

4 

148 

FY  82 

AUTHORIZED 

31 

47 

62 

12 

152 

ACTUAL 

29 

54 

60 

10 

6 

159 

*  Includes  one  Navy  Officer 
“Includes  one  Air  Force  Sergeant 


40 


V  SAAK]  HMIMll  It:  AM'  ilUlMO.l  D1  SC  Ill  IMS 


I’hys  i  o  1  og  v 

ical,  ,\o'ust  ica  1  ,  Vourophy s  i  e  1  i  g\ 
Psychology 

Behavioral  ,  I  xpc r  imont  a  1  ,  Research 
Mod  i  c  i  lie 

Occurs t  i  ona  1  ,  Internal,  Veterinary 


I ng i nee r i ny 

oredical,  1. 1  ec  t  ron  i  cs  ,  lleetrical 


i'pt 

B<. 

A\  i  a  t  i  e  n  , 

U rospacc  ,  Mechanical,  I 
I  n v  i  ronmen  t  a  1  live  i  one 
B  i  ncliem  i  st  ry 
And  i  o  1  ogy 
A\ i a t i on 
I'hy  s  i  cs 
Photog raphy 


Draft iny  and  Illustration 
Optometry 
Pharmacology 
Biology 
Va  t  hcina  tics 
Computer  Science 


Co-Op  Program 


1 h  e  Cooperative  I  ducat  ion  Program  continued  to  thrive  at  DSAARL . 
What  started  as  an  experiment  has  become  an  active  program  with 
the  demand  for  Co-Op  students  exceeding  the  authorizations.  A 
net.  Co-Op  coordinator,  Ms.  Sybil  Bullock  replaced  MA.l  Webster 
l.angho'-ne .  Vs.  (la  i  1  .lay  continued  to  provide  administrative 
support  to  the  program. 

Two  additional  Co-Op  spaces  were  authorized  for  DSAARL  for  a  total 
of  11  positions.  A  total  of  Zb  students  were  in  Co-Op  roles  in 
IV  Sd.  'twelve  were  new  students  and  seven  were  graduate  students. 
1  he  first  conversion  of  a  Co-Op  student  to  a  permanent  position 
was  completed  in  the  Biomedical  Applications  Research  Division 
during  IV  Sd.  Two  additional  requirements  were  established  in  the 
career  fields  of  microbiology  and  bioengineering. 

During  IV  82,  three  new  universities  were  added  to  our  program: 
lexas  AfM  I'niversity,  the  University  of  Southern  Mississippi,  and 
‘'out hern  Un  i  ve rs  i  t  v  . 


1 


h  !:  t 
VrM 


'.MVS 


trips  v.  (.•  r«’  r.uio  tr 
-ii'..:  \  1  ;ilia:*:a  State 
it  the*  I  !i  i  vers  i  t  v 


{ i  e‘  o  r  c  i  a 
I'li  i  w  r  s 

O  1  -i'll  t  !\ 


Loch  ,  '  ' :  :  L  v'  gee 

t  v  .  i:S  \  \R1.  :  :i  i 
.,nd  ; 


n  -  t  i  t  u  t  e  , 
i c  i  j'.'i  t  cd 
:  Hi  \  <  r>  •  t 


Worker-Trainee  Program 

a ! place,!  ;  i ;  p  c  i  "  a  I  e !.  t  p .  s  i  :  i 

;  '  '  \Ri  s  up  c !  \  i  s  o  i  s  I.:i\  c  ay. a  in  U>  l  til  i  «.•<.  rod  ’  1,  i  i  r  ;  •.  t  ..iici 

:  i :  f  i  ! .  i  i  i . .  this  \  ;  t  a  I  ;i .  :  i  rr  a  t  i  Vo  -tc 1  i  i't  )  - 1  > '  j-  r ::  t"  .  .'us  -■  J . 

t  ra  i  ihs  s  lu'i't  room  -tod  1  :■  Sept  Ih-  r  1  .  !  t  . !  ;  ■  i  i  j  -  ,  \ 

t  •  ’■  i  i  r.  c  .1  i  !  \  in  II  \  . 


01H  Program 

a  Jiiwt  result  of  i:  a  i  n  t  a  i  n.  i  i:;_  over  I  on  percent  fill  I'SWPPi  v  i . 
t  lit'  recruitment  of  'Mils  received  little  emphasis  during  I  Y  s. .  In 

1  c.  i  he  r  l!  ‘SI,  f  SAVKIh  bad  )>.“  uut  );<>?■  i  cod  slots  u  i  t )'  IPS  assigned. 
In  September  IPS'.!,  bSAMI’lH'  laid  IS-  autiior  i  "ed  uitli  L  L  S  .assigned. 

11\ e  position  of  IISAMRl'C  central  coordinator  uas  returned  to  the 
i'!'!’ ice  of  the  Command  Sergeant  Major ,  i'SAVPI'C ,  in  Ichruary  lps;. 


Mobilization  Designee  (MOBDES)  Program 

1  he  MPBI'llS  prog ran  pretiss  i  gn?  selected  IS  A  n:>v  Reserve  (It  KAMI 
ollicers.  Ihcse  officers  have  contributed  to  the  expansion  of 
the  rs.WRbC  in  both  scientific  and  adtr  i  n  i  s  t  ra  t  i  ve  positions.  In 
its  Is  designee  positions,  the  PSA API.  V0HP1 S  program  includes 
allied  science  officers,  medical  officers,  aviators,  and  combat 
arcs  officers.  1  ill  inf  onlv  half  these  positions,  many  designees 
have  completed  second  terms,  while  all  have  made  significant 
cor.  t  r  i  hut  i  ons  to  the  acromcdical  research  program.  Significant 
acc-rpl  i  shmcr.ts  this  year  included  forecasting  of  facilities 
requirements  ft'r  expanded  programs,  establishment  of  an  electron 
microscopy  laboratory,  and  automation  management  review  and 
ana  lysis. 


Equal  Employment  Opportunity  (EEO)  Program 


A  !"  f  1  rr:;.  t  i  \  e  net  ion  cent  i  nued  to  no  em  ;  1  .  -  : 
pub  1  i  on  t  i  on.  of  the  first  s  t  a  t  i  s  t  i  en  1  m-i  !v- 
the  i  .lent  i  fi  eu  t  i  on  of  specific  barrier.'  to 
mu'  minorities,  specific  goals  wore  es’abli 
ten  res  en  t  oil  groups.  Some  ol  the  neeorr  1  i  sb 
include  the  following:  the  first  eonversio 
education  student  to  permanent  position  iwh 
nsveho  I  ng j s t ) ,  the  first  female  eleetronies 
(TS-  111,  the  first  llispanie  male  permanent  e 
the  first  IIS  \ \R!  .Junior  fellowship  Student 
female  Acting  Pi  vis  ion  Pi  roe  tor  'unite  tenia 
co-op  coordinator  (white  female),  and  the  I 
Consortium  member  (white  icmale). 
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Classes  in  eo.ua  1  employment  opportunity  and  the  aspects  of  sexual 
harassment  were  taught  to  USAARI.  personnel.  An  analysis  of  awards 
and  trainin':  by  race  and  sex  indicated  that  awards  and  training  were 
being  given  proportionate  to  the  representation  of  women  and  minor¬ 
ities  in  the  work  force. 


Junior  Fellowship  Program 


A  quota  for  this  program  was  made  available  to  USAARI.  in  i A  An 

assessment  of  proposed  work  assignments  was  made,  and  the  Scientific 
Information  tenter,  because  ol  its  varied  functions,  was  selectee. 
The  "fellow,"  a  valedictorian  of  a  local  high  school 

goals 
:  i  n  g  . 


began  her  vork 
include  an 
training  re¬ 


assignment  as  a  CS-:  library  aide.  Her  carcei 
interest  in  medicine  and  automatic  data  proves 
ceived  on  the  job  has  furthered  these  goals  and  enabled  the  Junior 
fellow  to  target  her  formal  education  toward  these  goals.  She  is  a 
full-time  student  at  a  local  iunior  college.  Pnder  this  program, 
she  works  vacations  and  holidays  as  a  full-time  employee  el  !  SAAl'.I  . 


Federal  Women’s  Program 


a  n 


active  federal  Women's  Trogr, 


!  'SAAK  I  . 

'•'.('Ten's  Program  Manager  IfUfV)  and  an  alternate 
provides  information  on  employment,  training,  an 
tup.it  ies.  to  women  employed  at  USAARI..  I  he  ISAAK!^  IU1M 
duty  a s s  i  gnm en t  appointed  by  the  (ommarder,  1  SAAM-,  an 
matters  affecting  women. 
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Former  USAARL  specialist 
joins  officer  rank 


Helmet  Research 
Means  Safer  Flight 


By  J.J.  JOHNSON  SEVERAL  PROTOTYPES  m  the  helmet  impact  wudin  Pn 

FORT  RL'CXER  -  It  may  are  being  evaluated,  but  are  analyzing  a  variety  *  Mam 

be  premature  to  report  that  a  Haley  and  Reading  believe  a  matenals.  but  a  highly  ,r 

new  military  aviation  helmet  cmshible "  earcup  will  refined  nylon  cloth  -  Kevlar 
•Ui  be  adopted  in  the  on-  provide  the  impact  protection  -  has  the  nod  over  the  present 

mediate  future  But  a  more  needed-  Within  leaa  than  *  fiber  glass  shell  The  quest 

than  safe  prediction  is  that  the  second,  the  eatramely  rigid"  Haley  said,  u  to  reduce  the  ijbo 

number  of  pilots  escaping  material  no*  used  releases  helmet's  overall  wrieh'  *mrr 
survivaoie  accident*  wy*1-  '  _  m 

Awards  presented 

equipment  heed  jc  m 

lau  being  generated 

'in  World  War  II  b  By  Lee  Am  Smith  Terrance  J  McElroy  who  worka 

that  will  soon  be  repiai  Outstanding  Aviation  Unit  of  the  .Aircrew  Training  Manual 

modem  research  ytfgr  an{j  t^ree  individual  aviation  Schedule  at  the  Instrument  and 

aerospace  engineer  annual  att.ards  *ere  presented  at  the  Qualification  Section  at  Cairn 

tUT  rJIL.  S  Aviation  Association  of  Afnonca's  Airfield  McElroy  is  from  The 

OmnijSMi»iiis«rvt  A  AAA  professional  luncheon  Friday  at  SO 

l  the  Officer  a  Club  ,  ■«*"■  the  certificates  were  a 

.«>to.cn  10  detenu  Mai  Hen  Sion  C  Stevens.  Stevens  save  a  slide  presentaui 

cause  of  aviator  s  h  commander  of  the  U.S  Army  Aviation  advancement  Army  aviation  hi 

juries  Research  and  Development  t'ommand.  in  basic  research,  engineering 

The  neimet  dama  headquarters  at  St  Lewis.  Mo.  was  ment  and  engineering  safety  i*c 

head  injur)  corr  j,uest  sneaker  Stevens  discussed  vanou: 

•audies  are  only  a  pat  ^  certlflcate  awarded  for  the  post  s  t.ons  around  the  United  State 

rLvST*  uS  Outstanding  Aviation  Unit  of  the  Year  m  making  improvements  tr 

raSSI..  J££.»ent  to  the  US.  Army  Aeromeftal  >och  as  sofm  foturos i.ftitu 

USAARL  a  but  one  lat  Reasearch  Laboratory  •  USAARL  i  ^afety  and  minimizing  the  eq 

uf  the  U  S  Army  Department  of  the  Army  Civilian  of  the  cockpit 
Research  and  Devel  the  year  was  presented  to  John  Hickey  He  said  the  Researcn  anc 

Command,  civilian  0f  Dothan,  chief  of  the  Office  of  Accident  ment  Command  is  making  it 

military  scier.usu  tr  prevention  the  pilot  to  do  his  job  " 

eliminate  medical  Robert  E  Browning  of  The  next  A  AAA  meeting 

equipment  haurda  to  i  patonvi,le  j;  j  _  received  the  Army  conjunction  with  the  BirU 
*  '  "  ■  *vtatu 


safety  and  minimizing  the  eq' 
the  cockpit 

He  said  the  Researcn  anc 


Bh  June  t.reer 

Former  spn  David  B  Pnser  »av  commissioned  j  firs! 
irulcnant  m  the  C  hemical  Corps  ■»(  the  l  b  Army  last 
m  Thur-iia>  n  ceremonies  held  *1  the  l '  ,s  Army  Aeromedi cal 

Pesearrb  laboratory  i  USAARL  Carol  Pnser  beamed 
Vj  *i'.h  prme  as  she  pinned  the  shmey  silver  bars  on  nrr 

■  f  §  lushjrid  s  shoulders 

The  move  from  an  enlisted  In  a  commissioned  status  is 
m  mt  unheard  ot  but  !o  go  from  a  specialist  six  to  first 

I  #  J  _  t  leutenafil  'rrnn  aviation  to  medical  research  'o  the 

'  M  m»U  X  1  hemicei  Corps  is  not  routine 

■  III  According  to  Col  Stanley  c  Knapp  commander  >( 

"^f  ■  ■  •  csAARt.  :  he  sudden  chaise  m  status  is  not  so  sudden  when 

i‘nser  s  education  and  hacxground  are  considered 
timet  impact  studJ«  Prixer  graduated  from  Manchester  College.  North 

lyztng  a  vanetv  •*  Mamhes'er  Ind  *tih  double  majors  m  biology  and 

j  a  highly  •■ns  ironmen.ui  sciences  He  needed  only  a  few  credits  to 

c«.v,„cM  Pn»,  ,M  .™, 

e  nod  over  tnrprnti  t  .-umuj  use  hts  skills  as  a  biological  science  assistant  «l  H  • 

ns  *"*  due*.  He  equated  and  *as  .issifined  to  the  Biomedical 

ud.  U  10  reduce  the  laboratories  at  Aberdeen  Proving  C round  Md 

overall  weich'  '•■nm  >r  'o-i  :hv  peregrine  falion  entered  Pri.ser  s  life  The 

-  ■  '  ‘con  an  endangered  species  at  that  time  *as 

AMV  AM  'he  Eastern  seaboard  Pnser  a  as  assigned 

I m  tudies  project  •«  here  peregrine  taicons  >vere 

.  ity  then  released  so  as  to  re- introduce  the 
he  Eastern  seaboard 

a  few  years  riding  a  jeep  aertws  the  dunes 
Terrance  J  McElroy  who  works  mthth*  at  and  migratory  patterns  of  the  released 
•Aircrew  Tram  mg  Manual  Flight  also  served  as  a  member  of  the  team 
Schedule  atihe  Instrument  and  Aviation 3r  ^logical  monitoring  o<  effluents 
.1  .  ~  .—..m  ammunition  plants  to  insure  compliance 

Qualification  Section  at  Cairns  Army  gulall0ns 

Airfield  McElroy  is  from  Thornwood.  en  assigned  to  l' 'SAARl.  since  March  i9M*s 
N  Y  cience  assistant  He  has  assisted  m  the 

After  the  certificates  were  awarded.  alor>' on  research  into  vibration  s  effects  on 
Stevens  a  SUde  presentauon  on 

advancement  Army  aviation  has  made  ^,n  recorded  and  anaivied 
in  basic  research,  engineering  develop-  umputer  programs  ‘  assisting  m  data 
ment  and  engineering  safety  tommies  cting  as  research  subject  have  all  been  part 
Stevens  discussed  vanou:  • _ _  m 


'"""S.SS."'  Eatonville.  X  J .  received  me  Vrmy  conjiuicnon  widi  th 

Price  assumes  command 
of  Research  Laboratory 


By  Al  FadlcMI  Joini  tasl 

•  ««  vamey  ■  Knapp  turned  over  oj.n m*nd  of  me  L'  S  Army  this  orgar 
Verumedica.  Researcn  laooratorv  t  S  aaRL  to  ('ol  Dudley  *or«  out 
K  P*n  e  .r.  ceremonies  here  Frida*  met  aU  <x 

via1  '.en  >j*rn*on  Kapmund  commander  of '.he  I' S  Arm>  He  alsc 
Vteu.y  a.  Kesearen  and  Development  Command 

Md  -.jid  USAARL  personnel  »«vd  gue-  ^  ,g~%  Ef  T*  ^  1 

vrm*  medicai  deparimeni  .*  proud  of  »n*i  ^ * 

accimpiianrd  n  me  past  and  aito  proud  iha  _ 

eieor  a  i,  n«  .1*  loir  anniversary  oda>  Juiy  i  MAll,  0-_ 
Kapmund  a>so  commended  Knapp  ny  telling  >  ■■  ^ 

He  »  made  major  coni/iDviiiona  to  medicine  he 
fathered  'o  »av  good  bye  to  a  distmguuhed  phyi  By  AMY  HERRLNG 
Knapp  *  ho  assumed  command  of  l  SAARL  Sodtb  Alabama  Berea* 
aaaured  ;b*  expanaion  of  iha  command  s  role 
reaeartn  had  n  the  past  been  directed  io>  rnp  r  i  tkfr 

research  out  ne  saw  the  requirement  for  rese  ruirw  nc,v.ivc.n 


Stevens  discussed  vanou:  •  __  __  m  ■ 

5  The  certificate  awarded  for  the  post  s  tions  around  the  United  SUtt  |  If 

:  of  the  Year  m  making  improvements  ir  W 

Aeromedical  such  as  safety  features,  futu 

>AARL  I  safety  and  minimizing  the  eq>  aa  X  M  mmm  m  mm  mm 

y  Civilian  of  the  cockpit  U  T  JU ill  I II Q | 

'John  Hickey  He  said  the  Research  anc 

-e  of  Accident  ment  Command  is  making  it  „ 1>r  vib.-n  :  King,  director  oi  w*yne  suie  i  n, vnr^.tx  s 

ihe  nil  ot  to  do  hlS  10b  "  Biumgintv(  .r.u  centet  it  Deiroit.  Mici,  %ui  speak  si  uie  r  s 

uiepuoi  w  UO  nis  jw  Arc:.  Aeromedicai  Raaaarch  Laboraiorv  V SAARL 

frowning  of  The  next  AAAA  meeting  Weanewi*>  Jun  luiiim  King  s  top.c  is'  Spinal  Ihiun 
d  the  Army  conjunction  with  the  Birtl  Mecnamsmv  During  Impact  Acceleration 

■  nviatu  rrtr  *“*  concerned  with  vertical  acceler*tion 

mt  mm  aM  frn  mm  xt'iaies  csrrrd  •«it  41  Wayne  Slate  t'hiversitv  'iMnp  ibe:r 

|  f||  Kj  mm  ■,,l»ue  '‘ed  lav  mties  ResulU  of  completed  studies  4hd  u 

w  ^  athe rnanci.  model  that  simulate*  spinal  response  to  impact 

ceieration  >*ii!  be  presented 

§  m  K>"«  rece.ved  his  bachelor  of  science  degree  from  -he 

rM  V  0m  ♦  ".verity  ol  Hong  Kong  and  his  masters  of  science  and  his 

U  ff  W  x  toraie  degrees  from  Wayne  SUte  University 

j  In  addition  to  begin  director  of  the  Bioengineering  Center 

ng  is  a  prolessor  Mechanic*)  Engineering  Depart  men  and 
r.n  ! ....  MacDill  A.r  iVt.  8.K  H.  Md  I  {S'”."* "W'n'n  Sthool  01  MM, .in. 

••his  orgam.Mion  H  i»n  t  the  front  office  man  that  malt*  it  r.  v  _ 

*or»  out  the  people  W*  ve  nad  our  up*  and  downs  but  *e  ve  ' ,  arr  sp'n*'  ,n'urx 

■net  all  our  ao*i&  JScuiar  rrspunse  to  impact  acceleration  lehiruiar  and 

. . .  .  .  .  .  destnan  saietv  and  clinical  biomeehanirfv 


•  of  the  l'  S  Arm'  He  also  said  the  L SAARL  potential  is  very  high  and  that,[f 

md  g  -g*  i.iiyi.M  <>n»n#  . 

r  Longressman  lauds 
new  Rucker  facility 


ceremony  We  can  now  meet  to¬ 
day  1  need*  and  alto  the  needs  of 
tomorrow 

Prior  to  opening  the  new  HO  #30- 


The  principal  areas  of  King  s  research  are  spinal  injurs 
jscuiar  response  i0  impact  acceleration  tehiruiar  and 
Oesirian  satety  and  clinical  biomechanics 
ile  >s  a  member  of  the  American  Society  of  Mechanical 
era  American  Society  of  Engineering  Education 
of  Automotive  Engineers.  Stapp  C#r  Crash  Conference 
■v  Commute.  American  Academv  of  'Vthopedic 
■a  charter  member  ol  the  International  Societv  tor  the 
■l  the  Lumbar  Spine  i  e  also  serves  on  the  editorai 
>  board  ol  the  Jouraa.  of  Biomechanics 
.  residents  interested  in  King  s  topic  are  .nvited  to  attend 
..  vARL  seminar  For  additional  information  can  Lt  Col 
of  tr  m  ux 


-esearin  out  ne  saw  the  requirement  for  re»  TORT  RUCKER  -  Tke  newly  Prior  to  opatung  Hie  new  H«  «30- 
eor*  environs  suen  as  combat  vehicle  opened  United  States  Army  Aaro-  square-foot  facility  the  base  s  re- 

iverpresaure  and  impulse  noiae  from  mdivid  medical  Reaearch  Laboratory  at  search  was  conducted  in  vacant 

served  *e*oon»  Fort  Rucker  will  have  worldwide  World  War  II  hospital  wards  When 

Knapp  >»fto  wjiJ  be  aaaignad  near  to  ihe  Rapic  significance  U  S  Rep  Bill  the  lab*  opened  in  1967  ihe  research 

Otckinaon  s»id  Friday  facility  employed  30  persons  At 

The  17  7  million  facility  officially  preaent  the  center  employs  ISO  per 

opened  it  doors  Friday  to  more  than  sons  and  conduct!  reaeach  in  more 

150  employees  and  their  families  than  100  fields 


Army  officers  and  officials  and  in¬ 
terested  persona 


It  IS  fitting  that  the  world  s  best 
Aeromedical  Research  Laboratory 


Dickinson  said  the  center  begun  is  located  at  the  world  s  largest  hell 
in  May  197#  would  be  important  to  copter  training  center  Dickinson 


Army  aviation  and  life  everywhere 
We  have  bean  the  leader  for  quite 


said  All  of  avuuon  wiU  proaper 
grow  and  benefit  from  this  center 
The  center  conducts  research  into 


soma  time  and  now  we  will  be  ade-  Might  safety  medical  fields 
qustelv  able  to  houa*  our  center  chemical  warfare  and  other  avia 

the  congressman  told  about  too  per-  uon-reiated  fields  according  to  of- 
voni  who  attended  the  ribbon-cutting  final* 
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I'SAARI's  I  KTY  is  also  a  member  of  the  ledera!  homer's  Propra: 
Committee  IlhlVJ  of  the  Commanding  Ceneral,  Sort  Pucker,  M  .  11.  i  > 

committee*  provides  tlu*  Commanding  Ceneral  u  i  i  h  advice  and  i  u  l  or  r;i  - 
t  ion  regarding  issues  affecting  the  federal  homen's  I’rog  ra:::  ilKPi 
and  the  female  employees  in  the  fort  Rucker  work  force,  develops 
proposals  for  improvements  in  the  I  AT  at  lort  Rucker,  and  provides 
assistance  in  developing  the  1  ns t a  1 1  a t i on ' s  \ftirmati\e  Vtior 
Program.  Paring  the  past  year,  the  1  KPC  cosponsored  tlu  Secretary 
Puncheon  during  National  Secretary's  l\cek,  a  program  for  Keren's 
Historv  Keek,  a  program  for  Keren's  equality  Pay,  and  the  ledera! 
Korn en's  Keek. 


i 
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Personnel  Achievements 


Civilian  Awards 

No.  Presented 

(  e  it  it  an  do  r  '  s 

u  a  i\i 

l 

Ce  r  t  i  f  i  ca  t  e 

ot  Av.’ 1:  i  n  t 

* 

Special  Sort 

iee  \uai\i 

Sus  t  a  i  tied  Si; 

;pe  r  i  ■  ■  i  Pe  r  f  i ■  rmane  e  \u  a  rd 

> 

1 wept  i  ona  1 

Per  formative 

i  : 

Ou a  lit'.  Step 

Inerease 

i 

Military  Awards 

Me r i t  or i ous 

Service  Medal 

i 

Army  Commend 

at  ion  Medal 

v 

Am  y  Aeh  i  e\ ement  Medal 

Promotions 

O  f  f  i  l  e  r 

: 

l.n  1  i  s  t  e  d 

0 

Civilian 

Permanent 
Temp  or  a  ry 
Co-Op  Students 


USAARL’S  New  Facility 


Hu'  1  -  aw  a  i  t  oil  move  became  a  reality  in  October  ll'Sl  with  the 

acceptance  o  I  the  main  building  of  tlie  new  research  facility. 
Morins:  nm  i  pmen  t  and  supplies  iiv  all  divisions  was  a  lone,  todiou 
project;  hou-ver ,  at  the  end  of  Poecmber  l'.lfil,  the  move  was  com¬ 
plete  for  all  but  the  auditors'  group. 

ibis  en  v  i  reunion  t  a  1  1  v- e  f  f  i  c  i  en  t  facility  of  110, 020  square  feet 
houses  a  myriad  of  high  technology  equipment.  One  million  pounds 
of  structural  steel,  f1.'  million  pounds  of  concrete,  and  13  miles 
of  electrical  wire  are  among  basic  building  specifications  of 
this  100-door  structure.  A  cell  t ra 1 ly- 1  oca  ted  computer  center 
monitors  control  of  experiments  and  acquisition  and  analysis  of 
data.  Poors  with  microwave  repelling  walls,  soismically  isolated 
fleer s,  an  anti -echo  chamber  large  enough  to  house  a  two-storv 
building,  and  demountable  walls  to  facilitate  building  modifica¬ 
tion  arc  but  a  few  of  the  new  features  that  make  the  facility 
amenable  to  research  and  development  . 

bit!',  adequate  space  and  modern  facilities,  hSAAPl.  personnel  con¬ 
tinue  to  work  on  projects  designed  to  make  the  American  soldier's 
life  an-  easier  and  much  safer  one. 
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Ibis  basic  research  project  area  principally  involves  the  ctveioj  - 
iscnt  of  the  mini  mum  biological  and  biomedical  data  bases  mccs--.ii  > 
and  sufficient  to  protect  personnel  from  hazards  generated  by  \n;y 
systems,  combat  operations  and  work  environments.  Research,  efforts 
are  directed  toward  those  phys  i  o  1  og  i  ca  1  and  biomedical  technology 
bases  which  provide  the  foundation  for  the  more  applied  US AAR  I 
research  programs  addressing  military-  systems  and  operations  pre¬ 
senting  potential  health  hazards.  Investigations  in  this  program 
include  studies  to  provide  quantitative  information  on  the  physio¬ 
logical  processes  and  mechanisms  subserving  visual  perception, 
studies  to  determine  the  physiological  mechanisms  of  auditory  in¬ 
jury-  from  noise,  vibration,  and  chemicals,  and  studies  to  determine 
hone,  joint,  and  tissue  response  to  vibration  and  blunt  trauma. 
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Visual  and  Auditory  Impact 
Physiology  Program 


Background  :he  do'-ol  onr-  ■  •  .  '  ’  ••••<'  of  modernized 

to  subject  tiK  medoin  -  .diet  t<  ;  ■-  tee  n . l:  .  v.1  •.  ci.  1  .\Ceod  his 

b  i  o  1 o i  c  a  1  limitations.  for  c.vi:::;'  1  o  ,  i  nc  reused  noise  levels  and  ex¬ 
posure  profiles  for  a  broad  ranee  of  weapons  v.  i  1  1  place  additional 
demands  on  the  capability  of  the  human  ear  to  withstand  high  noise 
environments  and  still  function  adequately.  New  combat  doctrine 
which  places  increased  priority  on  night  operations  and  target 
detection  raises  questions  about  the  soldier's  visual  capabilities 
and  effective  procedures  for  maintaining  and  enhancing  them. 

The  operational  questions  and  problems  which  arise  from  new  weaponry 
and  doctrine  require  biomedical  technologies  and  criteria  for  ef¬ 
fective  solutions.  These  technologies  and  criteria,  in  turn,  demand 
sufficient  biomedical  data  bases  to  support  applied  efforts.  In  most 
cases,  however,  the  required  data  bases  are  either  nonexistent  or 
woefully  inadequate.  Consequently,  the  need  for  new  biomedical  data 
to  support  solutions  to  contemporary  and  future  -  or i ent ed  problems  is 
substantial.  USAARL's  basic  research  program  is  designed  to  meet 
this  need. 


Obviously,  future-oriented  Army  problems  are  critical  in  guiding  the 
basic  research  program.  However,  not  all  of  tomorrow's  problems  and 
questions  are  foreseen  today.  In  order  to  maintain  a  scientific  base 
capable  of  addressing  unforeseen  problems,  a  proportion  of  the  basic 
research  is  lionprehlem  oriented  in  nature.  This  serves  at  least  two 
primary  purposes.  first,  it  adds  to  our  knowledge  of  basic  biological 
principles;  and  second,  it  keeps  our  scientists  abreast  of  current 
findings  and  thinking  in  biological  sciences  such  that  this  knowledge 
may  someday  he  applied  to  help  and  protect  the  individual  soldier. 

I  he  generic  goal  of  the  basic  research  program  is  to  provide  biomedical 
data  bases,  along  with  technical  concepts,  to  support  applied  research 
and  development  efforts  of  the  laboratory.  Ihe  applications  for  these 
data  bases  include  damage-risk  criteria,  medically  valid  design  criteria, 
niedual  input  to  doctrine  and  tactics,  and  ned  i  c  a  1  1  v  -  ha  sed  technologies. 
Secondary  goals  L,  f  the  program  are  to  maintain  professional  proficiency 
of  the  scientific  staff  and  to  identifv  new  concepts  and  technologies 
developed  elsewhere  with  potent i  il  value  for  Army  applications. 
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dat  :n;  concepts  f  -r  new  ~.et  !.«•>!>  ,  techn ipue s 
•  rv  a  i 1  •  i 1  i  !  i  i  ■  -  i  m!  d i. •  y.  i  a.!  1 t  i  i;  , 


:  •  ■  \  i  su.i  1  pl.vsio!  gy  p  re  g  i  m-; ,  t  w  insti  irr:;;  n 

:  .  .  1  ■  I  ■  1  •  J  :  an  c  ! . t  r -mi  i  c  sy  -t  or  fe r  pro- 
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i.  'ii:  part  '.-.as  provide,:  f  r  t  he  ••  ••  »  a!'  1  i  oat  . 
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•  c'm!  v  i  i  • '  t  orocoptor  tvpe.  Concurrent  1  v,  pilot  e  loot  rnphv' 

1  i  c.i  1  .  \  po  i  i  ■  oi.  t  ~  hero  begun  to  analyte  the  phot  o roc  opt  or  prop 

••it  i  o'  :  t  :.o  "  u  -  a;  ■,  i-,v  re  t  i  na  . 

: ::  1 1  :  1 1  e  v  :  ;•  a  t  a  rv  begun  t  ••  tost  the  viability  o  t  non  itivas  i  t  v 
••  leoti  pltysi.’l  _icnl  procedures  i'o  r  "'ensuring  the  relative  chron  it  i  c 
-i  si  J  .ici-.rom.it  ic  percept  ion  i  phe  topic  am!  scot  epic  luminosity  function: 
•  an  individual.  Results  e  i'  the  analysis  will  he  compared  directly 
with  result'  iron  flicker  photonet  ry . 

Initial  te'ts  of  ti  system  u h i c h  provides  for  the  rapid  assessment  of 
>.  i  suti  1  ,  spat  i  a  1  -  tempora  1  contrast  sensitivity  were  begun  .  f  f  the  sy.- 
to"'  proves  viable,  it  will  provide  a  useful  basic,  applied  and  perhaj 
clinical  tool. 

An  exp  1  or a t ory  study  to  develop  behavioral  audiomctric  procedures  foi 
the  swine  was  completed .  i  he  results  indicate  that  swine  can  quickly 
learn  to  perform  an  operant  response.  However,  the  inability  to  pro¬ 
duce  .'ii  f  f  i  c  i  en  t  i  y  high  motivational  levels  resulted  in  a  failure  to 
.ic  t  e  r  1 1  ne  an  audiogram.  A  report  of  this  study  is  in  preparation. 

A  fin'l  report  on  the  study  of  the  role  of  pigmentation  in  s use  opt  i 
I  i  1  it'-  to  no  i  so- i  ndiiced  hearing  loss  is  in  preparation. 

DD  1498  ill  is  work  was  conducted  under  Research  and  lech - 

iiology  ,\ork  Unit  Summaries. 

!’!•  vs  i  o  I  ow  and  I'svchonlivs  ics  of  Information  I  Jans  fe  r  in  t  he 
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Hazards  of  Mechanical 
Forces  Research  Area 


c 

human  health  threats  .leal  t  with  in  this  no  seal'd  ...  i  •.  a  ’itci  :  .  ,  !  it 

;  causcu  by  or  a  cconpa  n  y  i  ng  military  ope  rat  ions  ,  .  c  i  gem  ratco 
.liu  int;  combat  training,  id)  inherent  to  certain  n:  i  c  room  i  ronmen  t  s  , 
a nJ  ii  |  reduced  by  Army  industrial  operations.  I.xamples  include 
hone  degrading  vibrations  present  in  armored  vehicles,  srnokc- 
|  induced  respiratory  injure'  resulting  from  realistic  training  or 

ouu  1  ptie it t  ,  heat  stroke  induced  by  wearing  chemical  protective  suits 
in  hot  u-.vi  i  onnent  s ,  and  hearing  loss  attributable  to  artillery 
weapon  noise.  if  forts  within  this  project  area  focus  on  identifi¬ 
cation  and  quantification  of  the  various  assaults  experienced  by 
military  and  civilian  personnel,  development  of  dose- response 
relationships  for  each  assault,  and  development  of  injury  prevention 
and  health  protection  criteria  and  technologies. 
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Auditory  Effects  of  Blast 
Overpressure  Program 
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with  potential  for  improved  protection  against  blast  -  induced  hearing 
loss.  A  significant  short-range  goal  is  the  direct  validation  of 
the  adequacy  of  state-of-the-art  hearing  protective  devices  for 
critical  developmental  systems. 


Objective  The  major  technical  objectives  include  quantitative 

analysis  of  the  physical  characteristics  of  blast  waves,  development 
and  validation  of  a  large  animal  model  for  studying  auditory  injury, 
development  of  laboratory  impulse  noise  exposure  capabilities  where 
pressure  wave  characteristics  can  be  systematically  varied,  systematic 
animal  studies  to  determine  the  relationship  between  physical  param¬ 
eters  of  blast  waves  and  auditory  injury,  development,  and  validation 
of  mathematical  models  to  assess  the  effects  of  protective  devices  on 
.  ff-.-tive  i  npul  so  no  i  so  exposure  criteria.  I  urthi-r  ,  technical  a!  - 
jeet  i\v.-  include  ident  i  f  icat  ion  o  t'  the  median  i  sms  underlying  blast 
induced  hearing  loss,  identification  of  susceptibility  factors  pre¬ 
disposing  individuals  to  blast  -  induced  hearing  loss,  and  development 
and  validation  of  mathematical  models  for  predicting  blast  -  induced 
hearing  loss. 


Progress  A  field  study  was  completed  to  directly  assess  the 

adequacy  of  E-A-R  earplugs  for  the  protection  of  crewmembers  firing 
the  M198.  The  results  indicate  the  protection  afforded  by  these 
plugs  is  adequate  for  up  to  12  rounds  p'er  day  of  the  top  cone  charge 
C M 2 0 3 ) -  Based  on  these  findings,  the  Office  of  The  Surgeon  General 
issued  a  recommendation  for  modified  firing  restrictions  of  this 
weapon  system.  Results  were  presented  to  the  Research  Study  Group  6 
of  NATO  Panel  VIII  and  to  the  Technical  Cooperation  Program,  Panel 
IV  2 . 

Studies  with  chinchillas  to  investigate  the  relationship  between 
auditory  injury  and  the  number  of  impulses  in  the  exposures  were 
conducted.  Preliminary  results  are  not  consistent  with  current 
standards.  This  work  is  being  continued.  Preliminary  results 
were  presented  to  the  Research  Study  Group  6  of  NATO  Panel  VIII. 


PRESENTATIONS:  Preliminary  .Results  of  the  Direct  Deter¬ 

mination  of  the  Adequqau  of  Hearing  Protection 
for  Use  With  the  HI  98,  presented  to  NATO  Panel 
VIII,  Research  Study  Group  6,  Effects  of  Im¬ 
pulse  Raise,  May  82. 

Auditor j  Infurj  in  Chinchillas  as  a  Function 
of  Humber  of  Impulses ,  presented  to  NATO 
Panel  VIII,  Research  Study  Group  6,  Effects 
of  Impulse  Hoise,  May  82. 
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zffesta  Pea*  Pressure  and  Vised  levels 
of  V'-rulse  '.'.rise  in  Determining  Auditor j 
Vnfu  rg ,  presented  to  the  Technical  Co¬ 
operation  Program,  Panel  W2  Blast  Over- 
,  res  sure  Workshop,  May  82. 

Vires*  Determination  of  the  Adequacy  of 
He string  Protection  for  Vse  si th  the  VIPER 
Anti-Dank  '.-.'capon  and  the  VI 03  Howitzer, 

presented  to  the  Technical  Cooperation 
Program,  Panel  IV 2  Blast  Overpressure 
Workshop,  May  82. 

Pre  l  iminarg  Results  of  the  Direst  Deter¬ 
mination  of  the  Adequacy  of  Hearing  Pro¬ 
tection  for  use  With  the  Vi 9 8  Howitzer , 

presented  to  the  DARCOM  Blast  Overpressure 
In-Process  Review,  Dec  81. 


DD  1498  '  !c  above  work  was  conducted  under  Research  and 

Technology  Work  Unit  Summary. 

Auditory  Effects  of  Blast  Overpressure,  DAOG  5998,  136. 


Contributing  Work  ork  done  under  the  following  contracts  con¬ 

tributed  to  the  research  objectives  of  this  program. 

Blast  Trauma:  The  Effects  on  Hearing. 

Effects  of  Hearing  Protectors  on  Human  Auditory  Localization. 

Evaluation  of  Inner  Ears  (Chinchillas)  for  Loss  of  Sensory 
Cells  Using  a  Surface  Preparation  Histology  Technique. 
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Noise  Hazards  of 
Combat  Vehicles  Program 


i 


Background  \s  [  .1 1  t  >  1  .1  1 ; i  r >. <  ^'.i  1 e  mode m 1  cut  1  **cs  1  .u;. ,  t  he 

,\r::.y  i  .-  ..c  v  e  i  op  i  ng  <  r  1  i  e  1  d  i ;h;',  iiiicu!  ue-s  i  >,11  combat  \  c- 1 i  c  1  c  s  id 
.1  w  i  dc  u.rii  t  v  nf  batt  lefieU!  applications.  1  emhat  duct  r  i  no  be  in;: 

I  de\  e  1  oped  toi  tlio  1  a  t  i  1  e  f  i  e-  I  el  ui  the-  lilt  life  call.-  for  1;  i  <■  h  -  speed  , 

I  i  pj.  two  i  pl.t  ,  ,il  I  -  terra  in  i  i  .  e-  .  ,  tracked  vol  icles  for  lighting  and 

t  1  a  1.  ■■ ;  o  1  t  1  1 ;  ■ :  tioop.-,  and  also  for  heavily  a  it.  u  rod  ,  vet  It  i  p.h  Speed 

tii.ks  >.c  i  t  i .  ei.haiic'ed  firepower.  VI  so  integral  to  the  iligl.  intensity 
i  a  t  t  1  c  :  1  e  1  d  .  :  the  future  uill  be  i.  i  all  -  pe  r  fo  rtna  ne  e  holic.qlers  with 

■  .1 1  a  nee  d  design  fcatuies.  "ueh  harelware  con.binat  ions  will  generate 
n  a  .•  a  I'cicHi  s  levels  of  both  steady  noise  ft'oia  el.;:  i  lies  ,  sprockets, 

■  iv ter  blades,  and  the  like,  and  ii  pulse  noise  from  machine  guns, 

I  c  anr.ons  ,  r>  i  s  s  i  I  e  s  ,  etc. 

vi  up  i  e  d  with  such,  advanced  hardware  will  be  the  requirement  for 
eont i auotis  combat  operations.  Ibis  will  have  the  effect  of  exposing 
c rew:r  mhe rs  to  ..neatly  extended  periods  of  steady  and  impulse  noise 
in  a  -1-hour  period.  It  also  Vc  i  1  1  likely  induce  fatigue  and  dehydra- 
|  tion  in  large  numbers  of  troops. 

i  x  tc  tided  exposure-  to  hara  rdous  levels  of  steady  and  impulse  noise, 
especially  when  comb i ned  with  other  stressors,  will  present  a 
'c-rieiis  risk  of  temporary  and  peri'anont  hearing  loss.  both  types 
of  hearing  less  can  degrade  combat  effect  i  veness  by  impairing 
eiiective  command ,  control  and  ii'iuunic.it  imis,  disrupting  critical 
operator  tasks,  and  degrading  critical  hearing- intensive  combat 
(  .  act  iv  it  i  e  s .  In  addition,  permanent  hearing  loss  constitutes  grounds 

for  eiisability  conipensa  t  i  on  . 

live  effective  protection  of  troops  from  loss  of  bearing  requires 
adequate  hearing  protective  devices,  both  insert  types  and  over- 
the  ear  types.  However,  not  ali  at  a  i  lable  heal  ing  |  rotectivc 
devices  [ii'vide  adequate  protection.  Kigo rolls  evaluation  of  devel- 

■  ;  1:  e  i’ t  a  I  equipment,  i  11c  1  lid  i  ng  helmets  with  ea  1  caps  ,  commun  icat  i('r. 

1  i :  e  1 ...  s  c  t  s  ,  and  e  '  a:  re  r  c  i  a  1  1  y  a  v  a  i  1  a  1  1  e-  protective  devices,  is  r  ee|  u  i  r  e  d 

!  1  Sa  I  e  ■  <  1 1  a  t  e  p  1  ■  t  e  C  t  i  o  I ;  .  ll.lt  he  r  ,  an  <  I  I  e  e  t  i  V  e  healing  con- 

e  1  V  I  ■  1  I .  ;  1  I.  la'  !  e , ;  a  I  l  e  s  U I  t  i  date  c  I  :  . :  e  .  m  l  .-  i  e  a  .  I  t  .  I  I  1 :  1  ! .  c 


extent  of  hearing  loss  and  the  resulting  impact  among  specific  groups 
of  Army  personnel. 

The  primary  goal  of  this  research  program  is  to  assess  the  effective¬ 
ness  of  hearing  protective  devices  in  order  to  minimize  the  incidence 
and  severity  of  no ise - induced  hearing  loss  among  Army  personnel.  Long¬ 
term  goals  include  (1)  the  development  of  improved  technologies  and 
approaches  for  hearing  protection  and  (2)  the  development  of  improved 
methodology  for  evaluation  of  hearing  protective  devices. 

Objective  The  major  technical  objectives  of  this  research  pro¬ 

gram  include  measurement  of  the  sound-attenuating  characteristics  of 
passive  and  active  hearing  protective  devices  and  communication  head¬ 
sets,  determination  of  the  suitability  of  selected  devices  for  specific 
Army  applications,  assessment  of  the  influence  of  user  variables  on 
protective  effectiveness,  development  and  evaluation  of  new  concepts 
for  improved  hearing  protection,  development  and  validation  of  improved 
laboratory  and  field  techniques  (e.g.,  physical  ear  method)  for  eval¬ 
uation  of  hearing  protective  devices,  development  and  validation  of 
mathematical  models  for  predicting  suitability  of  hearing  protective 
devices,  assessment  of  attenuation  characteristics  on  audiologic  per¬ 
formance,  and  epidemiologic  assessment  of  the  extent  of  hearing  loss 
and  the  associated  impact  among  selected  groups  of  Army  personnel. 


Progress  The  attenuation  characteristics  of  the  Integrated 

Helmet  and  Display  Sighting  System  (IHADSS)  were  evaluated  to  deter¬ 
mine  the  hearing  protective  characteristics  and  properties  of  the 
communication  system.  The  attenuation  characteristics  were  reported 
in  USAARL  Letter  Report  82-6-2-1  titled  "Prototype  Testing  of  the 
Integrated  Helmet  Unit  for  the  Integrated  Helmet  and  Display  Sighting 
System."  The  NORTON  Silent  Bandit  hearing  protector  was  evaluated  to 
determine  acceptability  for  Army  use  from  a  hearing  protection  stand¬ 
point.  The  results  of  the  test  are  being  analyzed,  and  a  report  of 
the  findings  will  be  issued. 

The  standard  hearing  protectors  used  by  Army  personnel,  described  in 
TB  Med  501,  were  evaluated  to  establish  attenuation  requirements  when 
measured  with  ANSI  S3. 19,  "Method  for  the  Measurement  of  Real-Par 
Attenuation  of  Hearing  Protectors."  The  results  of  these  measure¬ 
ments  will  be  used  to  modify  attenuation  requirements  in  Military 
Specifications  to  reflect  measurements  completed  with  the  current 
standard.  The  analysis  :f  these  data  is  in  progress. 

A  comparison  of  attenuation  values  measured  by  ANSI  S3. 19  (current 
standard)  and  ANSI  Z24.22  was  completed  on  the  SPH-4  helmets,  DH- 
132  helmets,  and  five  other  types  of  hearing  protectors.  A  report 
describing  the  differences  is  in  progress. 

The  effects  of  chemical  defense  (CD)  masks  and  oxygen  masks  on  the 
speech  intelligibility  and  real-ear  attenuation  characteristics  of 
tlie  S  PH  -  4  helmet  were  investigated.  All  the  masks  degraded  the  in¬ 
telligibility  of  the  SPH-4  when  worn  by  the  listener.  The  masks 


included  in  the  sample  had  varying  effects  on  speech  intelligibility 
when  worn  by  the  speaker.  The  real-ear  attenuation  of  the  SPH-4 
was  degraded  by  two  of  the  CD  masks  because  the  retention  straps 
interrupted  the  ear  scal-to-head  interface,  causing  acoustic  leaks. 
Minor  redesign  should  correct  this  problem. 

A  study  was  conducted  to  determine  the  extent  of  hearing  loss  among 
aviators  at  Fort  Rucker,  AL,  and  to  identify  factors  which  may  have 
contributed  to  this  loss.  This  study  included  aviators  with  as  few 
as  .10  to  as  mail}'  as  “,000  flight  hours.  Preliminary  results  indicate 
validation  of  the  findings  of  a  similar  study  conducted  in  19’0.  When 
validated  for  the  overall  Army  aviator  population,  these  results  will 
provide  longitudinal  windows  that  will  serve  as  indicators  of  indi¬ 
vidual  susceptibility. 

PUBLICATIONS:  ?votczi,re  ~cs~i-g  of  rha  Integrated  Helmet 

Vnii  for  the  Integrate  ■  Helmet  and  list  lot 
Sighting  Sister,  USAARL  Letter  Report  82-6-2-1. 

Como  aratire  Evaluated:  o c  - ?U-4  Helpers  *rcn 
z:,\  '  0C-S:-:-C22e  and  IZA  ".CQ-7SC-'  04: ,  USAARL 
Report  82-4. 


PR  I:  SENT AT I  ON  S :  Scutari  sen  "et  hods  Used  r-c  Determine  Sound 

Aozj'-'i’.aticK  Zharaoteristias  of  Heaving  Pro- 
teative  Deaiaes,  Acoustical  Society  of 
America,  Apr  82. 


DD  1498  The  above  work  has  been  conducted  under  Research  and 

Technology  Aork  Unit  Summary. 

Medical  Assessment  of  Hearing  Protective  Devices,  DAOB  6886, 
135. 


Contributing  Work  Work  done  under  the  following  contracts  and 

customer  -  funded  projects  contributed  to  this  research  program. 

Crushable  Farcup  Development. 

Combat  Vehicle  Crewman  (CVC)  Helmet  Impact  and  Acoustical 
Evaluation . 

Effects  of  Hearing  Protectors  on  Human  Auditory  Localization. 
Hearing  Protection  Against  Low  Frequency  Weapons  Noise. 


Impact  Biodynamics  of  Crashworthiness 
&  Personnel  Armor  Program 


Background  The  inevitable  result  of  man's  use  of  vehicles 

throughout  history  has  been  impact  injuries  caused  by  crashes  of 
vehicles.  Since  crashes  cannot  be  totally  eliminated,  vehicles 
have  been  designed  increasingly  to  be  more  "crashworthy."  The 
term  "crashworthiness"  is  used  similarly  to  the  term  "airworthiness" 
in  aviation:  a  irworthy  means  worthy  to  fly  or  "fit  and  safe  to  fly" 
and  crashworthy  means  worthy  to  crash!  Airworthy  sciences  have 
been- develop ing  since  the  bright  brothers  first  flew,  but  crash- 
worthy  sciences  have  developed  only  since  KIVI1.  Crashworthy  improve¬ 
ments  are  still  needed  in  aircraft  as  revealed  by  statistics  showing 
fatality  rates  little  improved  in  the  last  20  years.  The  performance 
of  existing  life  support  equipment  in  aircraft  must  be  known  prior 
to  stating  new  crashworthy  design  criteria.  Once  the  hazards  are 
identified,  methods  to  eliminate  them  can  be  developed. 

In  the  past,  USAARL  has  been  primarily  involved  in  the  analysis  of 
injuries  seen  in  aircraft  accidents  under  the  auspices  of  the 
Aviation  Life  Support  equipment  Retrieval  Program  (Al.SLRPl,  in  which 
all  equipment  involved  in  the  cause  or  mitigation  of  injury  is  sent 
to  USAARL.  In  the  past  year,  however.,  the  scope  of  this  work  has 
been  expanded  to  include  parachute  impact  in  high  airspeed  jumps, 
chest  armor  impact  from  .50  caliber  bullet  deflect,  tank  gunner  brow 
nad  impacts,  and  motorcvcle  helmet  impacts. 

Objective  To  identify  impact  injury  mechanisms  of  II.  S. 

Army  fliers  via  standard  epidemiological  techniques,  and  to  corre¬ 
late  the  injury  to  the  input  energy,  so  that  design  and  test  cri¬ 
teria  may  be  provided  for  helmets,  restraint  systems,  parachutes, 
and  personnel -armor  padding. 

Progress  Through  on-site  investigation,  laboratory  analy¬ 

sis,  and  the  ALSERP,  progress  was  made  toward  the  goal  of  providing 
equipment  performance  information  and  future  equipment  design  cri¬ 
teria.  All  major  accidents  involving  UH-60  helicopter  life  support 
equipment  (I.SE1  were  investigated  in  order  to  assess  the  effective¬ 
ness  of  the  scats,  padding,  helmets,  and  other  l.SE  in  these  new 
"crashworthy"  aircraft.  The  significant  findings  from  llll-PO  in¬ 
vestigations  (good  pilot  seat  performance.-  and  poor  troop  seat 
performance)  were  presented  at  a  Rlaekhawk  Crasliwoi  t  h  i  ness  (!nn''crenci 


sponsored  jointly  by  the  U.S.  Army  Safety  Center  and  USAARI..  Manv 
of  the  improvements  recommended  at  this  conference  are  currently 
being  implemented. 

An  evaluation  report  covering  damaged  flight  helmets  retrieved  from 
i9~2  through  1981  under  A1.S1RI’  was  completed  in  draft  form.  In 
addition,  separate  studies  relating  to  various  aspects  of  head  and 
spinal  column  injury  in  aviation  accidents  have  been  drafted. 

A  ques t i onna i re  relating  to  back  pain  in  800  helicopter  pilots  has 
been  completed  and  the  data  are  being  analysed.  A  related  pilot 
project  was  conducted  on  the  USAARI.  vibration  simulator  to  determine 
the  relative  effects  of  vibration  and  posture  on  the  occurrence  of 
hack  p  a  i  n  . 

Continued  effort  has  heen  expended  on  the  evaluation  of  various 
"crushable"  foams  and  helmet  shell  combinations,  and  a  final  re¬ 
port  is  being  written.  Additional  impact  test  data  have  been  pro¬ 
vided  to  the  Integrated  Flight  Helmet  Program  Manager.  A  total  of 
15  impact  tests  with  human  surrogates  on  new  "crushable"  earcups 
was  completed.  The  impact  tests  of  Ull-hO  Blackhawk  crew  scats  . 
under  a  tri-service  contract  at  Wayne  State  University  have  been 
completed,  and  the  results  arc  being  analyzed.  Evaluations  of 
crash-damaged  seats,  restraints,  and  helmets  continued. 

Plans  for  the  construction  of  a  .50  caliber  firing  facility  have 
been  completed;  the  facility  is  to  be  used  for  .50  caliber  armor 
vest  evaluations.  The  Staged  Personnel  Parachute  System  Test  Plan 
was  reviewed,  and  test  recommendations  made  to  the  U.S.  Army 
Test  and  Evaluation  Command  (TF.COM).  Test  components  were  received 
and  assembled  to  conduct  helmet  retention  tests  for  the  U.S.  Navy 
in  FY  83.  Instrumentation  and  personnel  were  provided  to  the 
U.S.  Army  Human  Engineering  Laboratory  to  determine  the  tolerance 
of  tank  gunners  to  muzzle  brake  impact  from  large-bore  weapons  on 
ultra-light  tanks;  a  draft  report  on  this  work  was  completed.  Com¬ 
parative  impact  and  retention  tests  were  conducted  on  two  prototype 
motorcycle  helmets  for  the  Armor  Command  and  the  results  were 
transmitted  to  the  project  officer  at  the  U.S.  Army  Armor  Center. 


PUBLICATION’S:  Analysis  o’"  U.S.  A.r'ru  Aviation  ”iehar  - >'v  I-rittems, 

(Reprint)'.  USAARL  RPT  8  2-2. 


PRESENTATION'S:  Analysis  of  ’J.S.  knti  Aviation  ’-Uskar  ASAPD  Injury 

P’Tt’t'SY'VlS  y  7 >  •  ;;  Tv*T),'l'5+’  T VO  ~-K  P.S  1-  ?  w?7?’  *r)’c 

D<~y&  ■’  7?i  *'ck  s  Versus  t  presented 

to  NATO/AGARD  Specialists'  Meeting  on  Impact 
Injury  Caused  by  Linear  Acceleration:  Me¬ 
chanisms,  Prevention  and  Cost,  Apr  82. 


£ 


DD  1498  The  above  work  was  conducted  under  Research 

and  echr.o  1  ogy  Work  Unit  Summaries. 

Hiodvnamics  of  Life  Support  i'quipment  and  Personnel  Armor, 
DAOIi"  016',  131. 


Biodynamics  of  Impact  Physiology,  DAOD  6735,  137. 


Vibration  Hazards  of 
Combat  Vehicles  Program 


Background  ihis  program  was  initiated  to  study  t  ho  oi' foots 

of  vibration  on  muscu  1  os  ko  1  ot  a  1  disorders  in  \rmv  aviators,  Since 
unique  vibration  exposures  are  present  in  each  emeri;  in;.;  vehicular 
weapon  system,  the  program  has  been  expanded  to  cover  all  types  of 
vehicles  as  well  as  aircraft.  The  long-torn  goal  of  the  vibration 
program  is  the  development  of  vibration  tolerance  limits  as  a  func¬ 
tion  of  amplitude,  frequency,  and  exposure  time  for  use  as  criteria 
for  veh  i  c  1  e  dove  1  opinent  . 


Objective  To  conduct  multidisciplinary  basic  and  applied 

biomedical  engineering  research  to  fa)  record  and  characterize  the 
field  environment  of  vibration,  (bl  duplicate  the  field  environ¬ 
ment  in  the  laboratory  to  study  effects  on  human  health  and  per¬ 
formance,  (c)  develop  a  scientific  data  base  of  pertinent  medical 
and  performance-related  information,  (dl  determine  short-term  and 
cumulative  biomedical  effects  of  vibration  on  the  musculoskeletal 
system  and  develop  technological  methods  by  which  to  reduce  these 
effects,  and  fcl  evaluate  and  develop  medical  and  performance-based 
criteria  on  human  vibration  tolerance. 


Progress  A  subjective  low  back  pain  assessment  of  U.S. 

Army  aviators  was  completed.  Data  trends  indicated  that  heli¬ 
copter  seating  posture  affected  low  back  pain.  The  effects  of 
whole-body  random  vibration  on  visual  performance  as  a  function 
of  observer  ocular  characteristics  were  studied.  A  protocol  for 
measuring  in-flight  neck  muscle  stress  as  a  function  of  helmet 
weight  and  center  of  gravity  was  developed. 

Under  a  University  of  Miami  contract,  research  on  the  cffcctisl 
of  helicopter  control  handle  vibration  in  the  vertical  axis  was 
completed.  At  frequencies  less  than  To  Hr,  the  pilot's  ability 
to  track  targets  was  affected  by  pulse  shape  ) random  cm'  sinu^oidall 
and  by  frequency.  I.ow- frequency  sinusoidal  vibration  produced 
synchronization  of  neuromuscular  activity  and  significantly  reduced 
t  rac  k  i  ng  pe  r  romance  . 


A  Wright  State  University  contract  showed  the  isor.ctric  strength 
of  the  neck  muscles  to  lie  least  laterally.  The  variation  of  neck 
muscle  stress  caused  by  IT  permutations  of  helmet  weight  and  center 
of  gravity  values  was  measured  with  INK',  recordings  of  volunteers' 
neck  muscles.  The  TM(i  data  are  being  reduced,  and  a  report  is  in 
preparation.  A  multiple  linear  regression  mathematical  model  is 
under  cons i derat i on  so  that  TM(1  shift  can  be  predicted  as  a  function 
of  helmet  mass  distribution  for  future  designs. 


i’KhSINI  A  I  1 0.VS :  . "  ••  /  ..  ;  ..  \ 

'•  ,  presented  at  \riny  Aeromed  ica  1 

Concept  s  ;•!«.  v  i  ew  Committee  fAACUC)  Conference , 
Teb  s:. 


DD  1498  Ihe  above  work  was  conducted  under  Research  and 

Technology  Work  Unit  Summary. 

Vibration  Hazards  of  Conhat  Aircraft  and  Vehicles,  UAOH 

M'hi,  is:. 


Contributing  Work  Work  conducted  under  the  following  contracts 

contributed  to  the  research  objectives  of  this  program. 

effects  of  U.S.  Army  Headgear  on  Neck  Muscle  Loading  and 
F:at  i  gue . 

Study  of  Vibration  effects  of  Muscular  Performance. 


Crew  Life  Support  Systems 
Biotechnology  Program 


i 


i 


c 


« 
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Background  Modern  warfare’  is  predicated  on  the  use  of  an  ever 
increasing  variety  of  technologically  advanced  weapons,  transport  and 
communication  systems.  Couple  this  trend  with  doctrine  which  empha¬ 
sises  round-the-clock  sustained  operations  and  there  exists  the  po¬ 
tential  frr  a  devastating  conflict.  On  the  one  hand,  the  advanced 
technology  and  new  tactics  give  our  troops  an  edge  in  any  potential 
battle.  On  the  other  hand,  man's  inherent  physiological,  and  per¬ 
haps  psycholog  ical  ,  limitations  can  totally  neutralise  any  such 
ad\ art  age .  i he  Crew  life  Support  Systems  Biotechnology  Program  is 
designed  to  .dentify,  e\aluate,  and  eliminate  or  prevent  the  health 
ha  sards  resulting  from  the  mismatch  between  the  soldier’s  physio¬ 
logic  needs  and  the  environment  resulting  from  use  of  new  equipment, 
weapon s  ,  and  t  a c t i c s . 

Specifically,  current  focus  is  on  maintaining  aviators  in  the  proper 
state  of  oxygenation  under  all  flight  conditions  and  on  minimising 
the  deleterious  effects  of  wearing  chemical  protective  ensembles 
while  conducting  aviation  operations  and  training.  Short-range 
go, a  1 s  are  (1)  to  evaluate  the  concept  of  using  pressure  swing  molec¬ 
ular-sieve  technology  to  produce  clean  breathable  oxygen-enriched 
air  to  alleviate  all  levels  of  hypoxia,  and  (2)  to  evaluate  current 
and  proposed  chemical  defense  ensembles  in  the  flight  environment  to 
ascertain  how  long  aviators  can  fly  effectively  without  succumbing 
to  heat  sross  or  other  stressors  imposed  by  these  basically  cumber¬ 
some  protective  systems.  long-range  goals  call  for  collection  of 
extensive  data  bases  relating  physiologic  response  to  environmental 
st vessels  from  which  computer  models  can  be  developed  which  will 
assist  in  optimizing  life  support  systems  design. 

Objective  The  Crew  life  Support  Systems  Biotechnology  Program 

is  designed  to  identify,  assess  and  prevent  unnecessary  health  haz¬ 
ards  imposed  by  exposure  to  the  operational  environment,  toxic  gases, 
varving  oxvgcn  levels,  chemical  and  biological  agents  and  antidotes 
or  other  drugs;  to  provide  the  Army  technical  information,  recommen¬ 
dations  and  standards  to  be  used  in  the  development  and  modification 
of  systems  that  provide  protection  from  those  hazards;  and  to  devel¬ 
op  a  data  base  identifying  and  quantifying  the  physiological  and 
medical  impact  of  life  support  equipment  on  mission  accomplishment. 
This  program  also  is  designed  to  identify  and  elucidate  problems 
associated  with  life  support  equipment  and  to  develop  computer  models 


I 


based  on  anal-tic  and  empirical  data  to  facilitate  the  concept ua 1 i za - 
t  ion  and  development  of  design  criteria  for  improved  life  support 
ee  ti  i  pment  . 


Progress  Data  were  collected  and  analyzed  on  the  operation 

of  two  Onboard  Oxygen  Generation  Systems  (OBOGS)  in  the  IJH-lll  rotary 
wing  and  U-21  fixed  wing  turboprop  aircraft.  Results  are  being 
written  for  publication.  A  laboratory  prototype  of  an  PROGS  unit 
was  built  to  assess  the  ability  of  this  technology  to  act  as  a  filter 
to  protect  the  aviator  from  battlefield  contaminants.  A  revised 
protocol  has  been  written  to  determine  the  oxygen  requirements  of 
helicopter  pilots  during  different  flight  regimens,  and  instrumenta¬ 
tion  for  this  effort  has  been  procured. 

A  protocol  entitled  "Physiological  Assessment  of  the  Aircrew  Chemical 
Defense  i.nscmble"  was  implemented  in  l'Y  SI.  Phases  1  and  II  in  which 
aviators  flew  prescribed  maneuvers  while  wearing  current  and  proposed 
chemical  defense  (.CD)  ensembles  were  conducted  in  l'Y  81.  Physiologi¬ 
cal,  psychomotor,  and  performance  data  were  collected  in  IY  SI  and 
were  analyzed  in  IY  82.  Results  were  presented  at  the  Tri-service 
Ac  rolled i ca  1  Research  Panel  Meeting,  the  US  Army  Medical  Research  and 
Development  Command  Chemical  Defense  Bioscience  Review,  the  Port 
Kucher  \BC  Working  committee,  and  the  Army  Acromedical  Concepts 
Review  Committee.  A  report,  "Physiological  Impact  of  Wearing  Aircrew 
Chemical  Defense  Protective  Lnsemble  While  living  the  Dll-111  in  Hot 
Weather,"  is  in  final  draft. 

learn  membeis  have  been  active  in  many  meetings  to  discuss  and  plan 
for  design,  test,  and  evaluation  of  the  Aviation  Life  Support  hquip- 
ment  Systems  for  the  integrated  Battlefield  (AI.SS1B),  for  evaluation 
of  a  USAP - sponsored  second  generation  chemical  defense  ensemble,  and 
for  studies  of  antidotes  as  they  affect  pilot  performance. 

As  part  of  the  program  to  assess  pulmonary  function  in  the  opera¬ 
tional  environment,  a  survey  of  5t>0  active  duty  aviators  was  started 
with  some  103  subjects  completed  by  the  end  of  IY  82.  Draft  report 
of  preliminary  findings  is  in  final  typing. 

Computer  modeling  was  begun  with  the  transfer  of  RR.YSIM,  a  burn  simu¬ 
lation  model,  from  the  DDP  1J/4U  at  LSD  School  of  Medicine  to  our 
in-louse  PDP  11/05.  During  IY  83,  three  other  models  should  become 
operational:  RP.SP1R0,  an  automated  analysis  of  the  forced  expira¬ 

tory  spirogram  with  bnglj.sh  language  diagnosis;  MACPU!  ,  a  respira¬ 
tory  system  simulation  model;  and  III  AT,  a  heat  stress  model.  A 
review  of  12-14  years  of  work  in  the  "Human  Response  to  lire"  was 
presented  in  the  NATO/AGARD  Lecture  Scries  123  in  June  1982. 

A  laboratory  study  of  oxygen  masks  (British  P/D  and  US  MB 1 1  121)  was 
completed  and  a  draft  report  prepared. 

PUBLICATIONS:  Survey  for  Toxic  Contaminants  in  t.’:<  BI.AC r  I! AWR 

Helicopter  During  HELLF IRE  Missile  1, r.  , 

USAARI.  l.P.  <82  ---5-1. 
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PRESENTATIONS: 


Physiological  As  sc s s men t  of  the  Aircrew 
Chemical  Defense  Ensemble,  presented  to  the 

Tri-Service  Aeromedical  Research  Panel,  Oct  81. 

Evaluation  of  Two  Molecular  Sieve  Oxygen 
Generators  in  US  Army  Fixed  and  Rotary  King 
Aircraft.  Proceedings  of  symposium  Advanced 
Aircraft  Oxygen  Systems ,  Vol  III  Working 
Party  M  ASCC  22d  Meeting,  Nov  81. 

Improvements  of  Aircraft  Oxygen  Systems  Inten¬ 
tions  of  ASCC  Air  Forces.  IJS  Army  proceedings 
of  symposium  Advanced  Aircraft  Oxygen  Systems, 
Nov  81  . 

Physiological  Assessment  of  the  Aircrew 
Chemical  Defense  Ensemble,  presented  to  the 
USAP  Test  Plan  Working  Group,  2d  Generation 
Chemical  Warfare  Defense  Ensembles,  Nov  81. 

Physiological  Assessment  of  the  Aircrew 
Chemical  Defense  Ensemble ,  presented  to  the 
NBC  Working  Committee,  Jan  82. 

Concept  Evaluation  of  Molecular  Sieve  Oxygen 
Generation  Systems  for  Use  onboard  Army  Air¬ 
craft,  presented  to  Army  Aeromedical  Concepts 
Review  Committee  Conference,  Feb  82. 

Physiologic  Responses  of  Army  Aviators  Wearing 
Chemical  Defense  Ensembles  in  Flight  During 
Hot  Weather,  presented  to  Army  Aeromedical 
Concepts  Review  Committee  Conference,  Feb  82. 

Biomedical  and  Health  Hazard  Assessment  of 
Oxygen  Enrichment  Breathing  Systems ,  presented 
to  the  Manpower  Survey  Team,  Feb  82. 

Research  Countermeasures  for  Significant  Medi¬ 
cal  Hazards  in  Military  Systems ,  presented  to 
the  Manpower  Survey  Team,  Feb  82. 

Physiologic  Response  of  Army  Aviators  Wearing 
Chemical  Defense  Ensembles  in  Flight  During 
Hot  Weather,  presented  to  Chemical  Defense 
Bioscience  Review,  Apr  82. 

Physiological  Assessment  of  the  Aircrew 
Chemical  Defense  Ensemble ,  presented  to  Aero¬ 
medical  Problems  Course,  Apr  82. 

USAARL's  Program  for  Chemical  Defense  Research, 

presented  to  Chemical  and  Biological  Task 
Force  ,  May  82  . 
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Human  Response  to  Fire.  Lecture  Series  No. 
123  Aircraft  Fire  Safety,  1982  June;  France. 
NATO/AGARD. 


DD  1498  The  above  work  was  conducted  under  Research  and 

Technology  Work  Unit  Summaries: 

Biomedical  Application  and  Health  Hazard  Assessment  of 
Oxygen  Fnrichment  Breathing  Systems,  DAOG  0169,  134. 

Research  Countermeasures  for  Significant  Medical  Hazards 
in  Military  Systems,  DAOG  0165,  133. 

Development  of  Mi 1 itarv/ ASTM  Standard  Method  for  Rapid 
Assessment  of  Burn  Hazard,  DAOH  0152,  291 

Cardiopulmonary  Physiology  in  Army  Aviators,  DAOG  1505, 

2  "9. 


Contributing  Work  Work  conducted  under  one  customer  -  funded 

project  contributed  to  the  research  objectives  of  this  program. 

Survey  for  Toxic  Contaminants  in  the  BLACKHAWK  Helicopter 
During  I1ELLFIRE  Missile  Launches. 


Combat  Crew  Effectiveness 
Research  Area 


This  project  area  encompasses  research  programs  which  are  directed 
toward  the  delineation  and  study  of  behavioral,  psycho  log  i  ca 1  ,  physi¬ 
ological,  and  performance  requirements  imposed  by  military  opera¬ 
tions,  environments,  and  special  equipment.  The  purpose  of  this 
work  is  to  prevent  casualties  by  assessing  factors  which  serve  to 
increase  the  soldier's  vulnerability  to  the  stressors  of  a  combat 
environment.  Inadequate  training,  indoctrination,  physical  condi¬ 
tioning,  as  well  as  high  stress  loads  imposed  by  the  rigors  of  the 
combat  environment  all  potentially  impact  on  the  soldier  during 
operational  missions.  further  factors,  such  as  excessive  heat  and 
cold  and  complex  and  sustained  work  requirements,  may  overload  the 
soldier  and  exceed  human  tolerance  in  life-threatening  situations. 

Physiological  and  psychological  investigations  are  conducted  to 
identify  environmental  and  operational  stressors,  and  to  provide 
data  on  the  cost/pay-off  relationship  between  such  stressors  and 
soldier  tolerance,  sustainability,  and  survivability. 

I.  f forts  include,  but  are  not  limited  to,  medical  indices  of  crew 
workload  and  fatigue;  soldier  selection  and  physical  fitness;  and 
biomedical  aspects  of  heat,  cold,  and  altitude  on  human  functioning 
as  well  as  those  soldier  factors  affecting  performance  and  surviva¬ 
bility  under  conditions  of  sustained  and  chemical  operations. 


PREVIOUS  PAC.E 
IS  BLANK 


Sensory  Limitations  of 
Man/Machine  Systems  Program 


Background  I  lie  extreme  lethality  of  the  modern  mid-to-high- 

intensity  battlefield  is  forcing  changes  in  tactics,  weapons,  and 
personal  protective  equipment.  Advancing  weapons  technology  along 
with  doctrinal  requirements  for  continuous  operations  (including 
nighttime  operations)  combine  to  produce  stresses  which  threaten 
to  exceed  the  capabilities  and  limitations  of  the  human  operator 
and  thereby  degrade  crew  performance.  For  example,  the  visual  de¬ 
mands  of  night  \ision  goggles  may  necessitate  new  visual  selection 
and  retention  criteria,  and  the  requirement  for  continuous  opera¬ 
tions  may  exceed  the  soldier's  visual  performance  capabilities  after 
extended  periods  of  operation.  The  use  of  protective  devices  such 
as  anti-laser  goggles,  the  sun,  wind  and  dust  goggles,  and  helmet 
visors  threatens  to  disrupt  the  crewmember's  visual  performance. 

The  doctrinal  requirement  for  around-the-clock  combat  operations 
results  in  special  concerns  about  the  human  operator's  capabilities 
to  function  effectively  in  darkness.  Red  lighting  has  been  used  in 
Army  aircraft  cockpits  since  pre-Uorld  bar  II  days  because  of  its 
ability  to  preserve  nighttime  visual  sensitivity.  However,  in  future 
aircraft  blue-green  lighting  will  be  required  in  order  to  achieve 
compatibility  with  aviator  night  vision  goggles.  This  may  compro¬ 
mise  flight  capabilities  with  unaided  vision.  The  existing  biomedi¬ 
cal  data  base  regarding  the  visual  performance  effects  of  vibration, 
darkness,  night  vision  goggles,  protective  goggles,  and  similar 
stressors  is  inadequate  for  countering  the  potential  threats  to  com¬ 
bat  effectiveness.  l'hc  nature,  extent,  and  mechanisms  of  visual  per¬ 
formance  degradation  are  largely  undefined,  and  the  resulting  impact 
on  combat  effectiveness  has  not  been  determined. 

The  overall  goal  of  this  research  program  is  the  development  of 
realistic  measures  to  prevent  compromised  combat  effectiveness  due 
to  impaired  visual  performance.  These  preventive  measures  will 
include  exposure  criteria,  material  design  criteria,  crew  selection 
and  retention  criteria,  and  modified  operational  doctrine.  A  major 
intermediate  goal  is  the  establishment  of  a  visual  effects  biomedi¬ 
cal  data  base  sufficient  to  support  development  cf  such  measures. 


Objective  .•  r  technical  objective,  of  ; i.  1  -  research 

j  i :  i ,,c ;  ade  idcnt  i  f  iv'at  ion  of  the  para;::otcrs  uf  visual  funct  i<  n  - 
i i.g  ■■■■  ■  i  v ;.  a  r  •  degraded  by  vibration,  darkness  ,  hodv  posit  ion,  pp  ■ 
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:  i  l  s  are  development  aiul  validation  of  exposure  criteria  and/or 
it.i  i a  1  design  criteria  for  selected  stress  factors,  development 
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ve:  *  i \ e  measures  for  selected  stress  factors,  and  development  of 
i - : rune  at  a t i on  for  rapid,  reliable  measurement  of  selected  visual 
:  f  r  .1  ::cv  p;i  nine  tors. 
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modified  faceplate  for  the  AN/l’VS-5,  Night 
'.mis  conceived,  designed,  and  evaluated.  Ihis 


ion  lor  the  lateral  and  lower  viewing  fields, 
ircraft  and  ground  lights,  map  reading,  spec- 
fogging,  and  improved  comfort.  Approximately 
evaluated  and  strongly  preferred  the  modi- 
tandard  AN/l’VS-5.  Approval  for  worldwide  use  of 


modified  faceplate  is  pending. 


A  lanthanum -modi f ied  lead  ;i rconatc  titanate  (PUT)  goggle,  EEU-2/P, 
was  evaluated  with  flights  in  various  Army  helicopters.  Parameters 
of  .’j oration  included  day  and  night  flights  with  weapons  fire.  Three 
pro!'  I  cm  areas  with  the  I'f IT  were  identified:  (!)  viewing  towards  the 

-mi  t  lire  ugh  tiie  rotor  blades  would  trigger  the  device;  ( 2  I  if  the  PI. IT 
wen  triggered  when  viewing  inside  the  cockpit,  the  automatic  goggle 
t  in  n  si'ii  s  -  i  on  control  overreacted  for  the  brighter  outside  luminous 
condition,  reducing  light  transmission  through  the  goggle  to  an  unsafe 
1 1  \  e I  lor  flight;  ill  the  clearest  state  of  the  PI. IT  goggle  is  equiva¬ 
lent  to  ni'ioiin  1  sunglasses ,  making  unaided  night  operations  difficult. 
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performed  comparing  depth  perception  under  three  different 
-laytime,  nighttime,  and  nighttime  using  night  vision  gog- 
:i  c  i )  t  s  were  made  at  distances  from  Inn  to  Kbit!  feet  with  the 
r\e r  i  s t  i mat i ng  when  a  moving  target  was  lined  up  with  a  station 
one.  It  was  found  that  the  best  performance  was  in  the  daytime 
tiiat  during  nighttime,  even  tinder  conditions  of  full  moon  illumi¬ 


nation,  depth  percept i on  was  better  with  the  goggles  than  with  the 
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!;ea  s  i  h  i  1  i  t  y  of  Using  PI.  II  doggies  in  Helicopters. 

Concept  evaluation  Program  lest  of  the  Program  for  the  i’ilot 
Night  Vision  Sc  stem  in  a  Surrogate  Aircraft. 


Biomedical  Aspects  of  Crew  Workload, 
Selection  &  Staffing  Program 


Background  Identifying,  defining,  and  quantifying  man’s  physi¬ 

cal  requirements,  task  demands,  and  nieinediv.il  li:  it.it  ions  associated 
with  various  systems  and  technology  become  critical  for  the  optimal 
design  of  equipment,  prediction  of  performance  criteria,  and  develop¬ 
ment  of  biomedical  models.  Military  developers,  planners,  and 
specialists  at  every  level  must  he  aware  of  the  unique  hazards  gen¬ 
erated  by  Army  systems  and  technology,  and  that  these  hazards  are 
further  elevated  by  the  adverse  environment  of  the  Army  tactical 
operations  in  which  the  soldier  is  required  to  function. 

Army  aviation,  with  its  highly  sophisticated  airborne  systems,  rep¬ 
resents  a  prime  example  of  a  military  operational  area  that  lacks 
complete  parametric  research  to  develop  empirical  criteria  for  ideal 
man-machine  interface  and  analytical  tolerance/surv i vah i 1 i ty/capabi 1 - 
ity  envelopes  within  which  the  selected  aircrew  will  he  forced  to 
work  and  endure.  A  more  complete  biometric  data  base  is  not  avail¬ 
able  to  describe  and  quantify  pilots'  physiological  and  psychological 
tolerance  to  operational  stressors,  military  hardware,  advanced 
tactics,  and  progressive  military  operations. 

USAARl.'s  research  program  is  designed  to  establish/update  aircrew 
selection  criteria,  evaluate  requirements  for  optimum  man-machine 
interface,  and  provide  physiological  and  psychological  guidelines 
describing  and  quantifying  tolerance  survivability  and  capability 
envelopes  of  man  within  the  military  flight  environment.  The  long- 
range  goals  of  this  research  are  to  establish  extensive  biomedical 
data  bases  and  predictive  models  to  reduce  or  eliminate  aviators' 
impaired  performance;  sensory,  cognitive,  and  physical  overload; 
combat  stresses;  and,  in  general,  hazards  inherent  in  Army  systems 
and  in  the  Army  environment. 


Objective  The  objective  of  this  research  program  is-  to 

develop  standards  for  acromedical  hazard  definition  and  to  postulate 
hazard  definitions  based  upon  field  assessment  of  combat  operations, 
including  s vs  terns  and  environmental  effects. 
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and  cut-lid  sd. caul  us  ,  presented  to  Command  t  !i>i 
tieneral,  l!S  Armv  Aviation  tenter,  dun  SJ. 

DD  1498  I  he  above  work  uas  conducted  under  Research  and 

i  eciiiie  i  o;.,v  la  rk  Unit  Summaries: 

Research  directed  at  Hiunedical  Parameters  Affecting  Aircreu 
horkload  lUiring  Sustained  Operations,  DAoC  (1153,  1  (> 1  . 

Visual  Per formance  Research  Related  to  Operational  Problems 
in  Army  Aviation,  UAPli  i>15<>,  l(>d. 

Paiametric,  Multimodal  horkload  Assessment  in  Aircraft 
(in  i dunce  Systems,  UAOU  (iKU  ,  1(>3. 

Aeronied  i  ca  1  Research  of  Operationally  Significant  Problems 
in  the  Army  Aviation  I.nv  i  ronmon  t  ,  I'AOCl  U151,  l(i3. 

Contributing  Work  fork  conducted  under  two  cus  t  ome  r  -  funded  and 

.  :u  cent  r;.ct  .  a  iu  t  c  r.t  r  iluited  to  the  research  objectives  of  this 
I-  r oy  ram  . 
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Anthropometry  and  Ergonomics  Program 
Criteria  for  Army  Aviators 


Background  i  t  h  the  emphasis  upon  incorporating  females  in¬ 

ti'  the  li.S.  \rry,  there  came  the  increasing  realization  that  empir¬ 
ical  1\  -based  criteria  to  guide  the  selection  of  personnel  did  not 
exist.  for  those  seeking  entrance  into  the  Army  aviation  program, 
tiie  criteria  have  traditionally  been  based  on  the  5th-‘>Sth  percen¬ 
tile  male.  To  rectify  this  circumstance,  the  laboratory  embarked 
upon  a  major  research  effort  to  develop  emp i r i ca 1 1 y- based  selection 
standards  to  assure  that  an  effective  aviator-cockpit  interface 
exists  for  each  of  the  aircraft  in  the  present  Army  inventory.  The 
research  program  will  address  both  reach  -  re  1  a t cd  and  strength- re¬ 
lated  factors.  Without  such  an  effort,  aviator  selection  criteria 
will  remain  at  odds  with  existing  Arm>  aircraft  configurations  and 
Army  aircraft  manufacturing  and  design  guidelines,  and  will  perpet¬ 
uate  the  likelihood  that  the  full  operational  potential  of  our  exist 
ing  and  future  aviation  resources  will  not  he  realized. 


Objective  The  objective  is  to  establish  anthropometric  site 

strength,  and  weight  criteria  for  Army  aviators. 


Progress  Pata  pertaining  to  the  cockpit  referenced  seated 

eye  position  of  rated  Army  aviators  have  been  obtained  for  the 
following  II. S.  Army  rotary  wing  aircraft:  AI1-1S,  C1I-4"C,  011-58(1, 
Til-55,  llil-  111,  and  (ill  -  6  0  A .  A  microprocessor  controlled  data  collec¬ 
tion  system  and  graphics  display  and  a  set  of  computer-controllable 
variable  force  loading  helicopter  controls  have  been  acquired  for 
the  purpose  of  evaluating  fl ight -related  performance  of  small, 
medium,  and  large  males  and  females  as  a  function  of  variation  in 
control  force  resistance.  A  largely  automated  means  of  collecting 
data  from  samples  of  small,  medium,  and  large  male  and  female  sub¬ 
jects  performing  maximal  isometric  arm  and  leg  exertions  upon 
helicopter  controls  in  the  presence  and  absence  of  vibration  has 
been  fabricated.  Similarly,  an  automated  means  ot  collecting  per¬ 
formance-related  data  on  brief,  dynamic,  force-loaded  tasks  has 
also  been  developed  for  these  same  populations.  Strain-gauge  in¬ 
strumented  controls  for  the  11H-IH  have  been  designed  and  fabricated 
for  use  in  determining  the  input  force  requirements  existing  during 
the  execution  of  emergency  maneuvers  fi.e.,  as  required  i r  the 
event  of  failure  of  the  hydraulics-assist  mechanism). 


DD1498  The  above  work  was  conducted  under  the 

following  Research  and  Technology  Work  Unit  Summary. 

Anthropometric  Criteria  for  Army  Aviators,  I'AOC  MUd, 


Soldier  Chemical  Warfare 
Agent  Antidote  Research 
Area 

'I  he  overall  objective  of  this  program  clement  is  establishment  of 
the  technology  base  required  to  develop  safe  and  efficacious  pro¬ 
phylaxis,  pret reatment  compounds,  antidotes,  therapeutics,  patient 
decontamination,  and  medical  management  necessary  to  assure  indi¬ 
vidual  protection,  rapid  return  to  duty,  and  militarily  effective 
soldier  performance  on  a  CIV  battlefield.  This  will  require  develop 
meat  of  (a)  medical  concepts  and  technologies,  lb)  pharmacologic, 
medical,  and  resusc i t at i vc  materiel,  and  (c)  resources  and  systems 
for  prevention,  decontamination,  handling,  treatment,  evacuation, 
and  management  of  UV  agent  casualties.  lmphasis  is  placed  on  devel 
opment  of  antidotes  that  will  assure  soldier  protection  against  the 
primary  threat  CIV  agents. 


Antidote  &  Antidote/Agent  Effects 
on  the  Visual  System  Program 


Background  :  he  chemical  warfare  [  CU  :  capah  i  1  i  t  i  os  of  the  Warsaw 

Pact  ]'cm'  a  real  threat  for  potential  n.ass  casualties  that  could  at 
tlu-  very  least  comp  rom  i  se  unit  effectiveness.  Serious  deficiencies 
in  the  existing  protective  capabilities  include  the  lack  of  CU  agen 
prophylaxes,  an  incomplete  spectrum  of  antidotes,  and  antidotes 
with  operationally  compromising  s idc- effect s .  1  lie  urgent  pop  re- 

i[iiirei::ent  to  develop  prophylaxes,  pretreatment  compounds  and  anti¬ 
dotes,  and  the  necessary  concepts  for  their  use  in  the  medical  man¬ 
agement  o f  CU  casualties  cannot  lie  accomplished  through  the  utiliza 
tion  of  currently  available  information  and  technology.  Ue  do  not 
know  the  mechanisms  of  action  for  the  current  CK  agents  or  their 
suspected  antidotes  or  possible  prophylactic  compounds.  And  there 
is  even  less  information  regarding  the  combination  of  the  three. 

CU  agents,  especially  the  nerve  agents  (organephosphates)  ,  have 
diverse  toxic  effects  on  both  the  central  and  peripheral  nervous 
systems.  Many  of  the  central  and  peripheral  toxicitics  consist  of 
disruptions  of  neural  functions  related  to  the  action  of  organo- 
phospiiatcs  on  neural  t  ransm.  i  ss  i  on  in  the  cholinergic  system,  where 
ace t \  1 c he  1 i ne  is  the  known  neurot ransm i t tor .  Ue  know  that  acetyl¬ 
choline  is  important  in  control  of  pupil  size  as  well  as  the  pro¬ 
cessing  of  visual  information  by  the  retina.  It  may  also  he  impor¬ 
tant  at  more  central  visual  locations.  However,  neurotransmitters 
other  than  ace t y 1 c ho  1 i ne  ma>  also  be  involved  and  contribute  to 
o  rga  nopliosplia  t  e-  i  ndi iced  neurotoxicity'. 

hi  any  battlefield  situation,  the  ! .!  u  t  '  capability  to  perform 
visual  task-  is  critical  for  completion  of  the  mission.  Uil.lt  wide¬ 
spread  use  of  CU  agents,  the  survival  of  flic  unit,  as  well  a-  the 
individual,  may  depend  on  visual  capabilities.  <  on  sen  non t  1  y  ,  the 
Army's  effort  to  develop  antidotes,  p  re  t  rea  tnien  t  s  ,  and  prophylactic 
require  valid  information  on  the  effects  of  these  compounds  on  vis¬ 
ual  functions.  'I  he  primary  objective  ol  this  research  program  is  t 
develop  a  comprehensive  biomedical  data  base  on  the  effects  ot  se¬ 
lected  nerve  agents,  candidate  antidotes,  possible  prophylactic  com 
p.-und  ,  or  comh  i  na t  i ons  ni  the  three  on  the  retina  and  higher  visua 
center-.  Animal  rode  1  s  will  he  selected  or  developed  to  enable 
in  l\  roiicc.it  regarding  effects  on  the  human  visual  system  ol  various 
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agcn  t  /  an  t i do  t  c/  prophy  lactic  compound  combinations,  llltinatcly, 
methods  iv i  1 1  be  developed  to  predict  how  well  a  soldier  will  be 
able  to  visually  complete  his  mission  following  a  specified  expo¬ 
sure. 


Objective  Ihe  following  technical  objectives  arc  required  to 

ac'.i.\  ■  ire  program's  goals; 

|[J  (ilia  rac  t  or  i  zat  i  on  of  the  effects  of  nerve  agents  and/or 
their  antidotes  or  pretreatments  on  retinal  functions  by  means  of 
acute  and  chronic  animal  experiments  utilizing  neurophysiological 
techniques.  The  retinal  functions  to  be  evaluated  include:  light/ 
dark  adaptation,  relative  sensitivities  across  classes  of  retinal 
neurons,  spa t i a  1  -  temporal  contrast  sensitivities,  s t  imu 1  us  -  response 
relationships,  receptive  field  properties,  and  spontaneous  activity. 

(2)  Quantification  of  transmission  loss  along  the  visual 
pathway  with  gross  potential  neurophysiological  recording  techniques 
and  assessment  of  performance  loss  due  to  drug  exposure. 

(3)  \sscs.Miicnt  of  cholinergic  system  interactions  with  other 
transmitters  in  the  visual  system  following  drug  administration. 

id)  Identification  or  sites  of  action  and  uptake  of  antidotes 
and  agents  within  the  visual  system  by  means  of  autoradiography  to 
provide  additional  information  as  to  the  mechanisms  of  action  and 
the  possible  occurrence  of  local  pooling  of  nerve  agent. 

(5)  Comparison  of  single  cell  data  with  gross  potential  and 
anatomical  finding'  i  provide  an  overall  picture  of  visual  systems 
function  followin  .c  iJote/agent  insult. 

(b)  Development  of  models  and  techniques  to  predict  impact  on 
Inman  visual  performance  and  combat  effectiveness. 


Progress  Protocols  have  been  completed  and  approved  and  o\ 

periinents  begun  on  antidote  and  antidote/agent  effects  on  the  visual 
system.  Initial  experiments  assessing  the  effect  of  physost  igr.i  tu¬ 
fa  carbamate)  and  Dll’  (an  oreanophosphatc)  on  the  cortical  visual 
evoked  potential  (VU’l  in  cats  were  complicated  by  the  instability 
of  aqueous  solutions  of  physost  igmi nc  and  DPP.  Cholinesterase  assay 
are  now  being  done  and  enzyme  levels  correlated  with  changes  in  the 
VHP.  Preliminary  experiments  have  suggested  reduction  of  the  VHP 
with  physost i gm inc  and  some  recovery  following  atropine. 

In  c lcctrophys  iological  studies  of  Ap 1 ys i a  ,  the  organophospha te 
cholinesterase  inhibitor  and  diisopropvl  f luorophosphatc  (PFP),  con¬ 
sistently  caused  a  depolarization  of  the  resting  membrane  potential 
of  extraretinal  photoreceptor  cells.  PFP  also  caused  a  consistent 
decrease  in  the  photoresponse  of  these  cells  to  nearly  half  of  the 


cent  ro  1  ]  eve !  .  I' ho  of  foot  of  MIT  increased  with  increasing  doses 
of  the  dnii;.  No  consistent,  ;  igni  ficant  effect  of  other  drills 
i  phvsost  ignine,  atropine,  curare,  diazepam,  or  pral  idox  i::ie )  on  the 
phot o response  could  he  demonstrated.  No  protective  effect  of  thes 
drugs  to  prevent  the  DFP- induced  diminution  of  photoresponse  was 
observed.  these  results  suggest  a  d.irect  effect  of  Dll’  on  the 
photoreceptor  cell  membrane. 

DD  1498  I  !i  i  s  work  was  conducted  under  two  Uesearc'n  and 

ivcinioj  i.--,-  imrk  Unit  Summaries. 

Antidote  and  Ant i doto/Agont  Kf fects  on  the  Visual  System, 

D AOCi  S .Ann  ,  NSl. 

I.ffects  of  Nerve-Agent  Antidotes  on  the  Visual  System, 
l>  Al'ti  1  .AIM) . 
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Technical  Participation 


Information  and 
Technology  Exchange 

Participation  with  the  other  military  services  and  with  international 
groups  in  projects  of  mutual  interest  benefits  us  scientifically  and 
economically.  There  is  no  problem  with  which  ue  arc  involved  that 
does  not  mesh  someway  with  that  of  another  group. 

Working  with  interservice  and  international  groups  provides  for  the 
effective  interchange  and  availability  of  scientific  and  technical 
information  needed  to  support  the  management  and  execution  of  our 
research  program.  Membership  in  and  association  with  these  groups 
further  USAARL's  technolog}'  exchange. 

This  listing  does  not  include  USAARL's  long-standing  participation 
in  technical,  professional,  academic,  and  industrial  groups  which 
are  described  elsewhere  in  this  report. 

Air  Standardization  Coordinating 
Committee  (ASCC)  Working  Party  61 

The  Air  Standardization  Coordinating  Committee  (ASCC.)  Working  Party 
61  is  a  chartered  international  military  organization  of  the  Inglish- 
speaking  nations  which  addresses  aerospace  medicine  and  life  support. 
Emphasis  is  placed  on  standardization,  interoperabi 1 i tv ,  and  tech¬ 
nology  exchange.  Member  nations  include  the  United  States,  Canada, 
United  Kingdom,  Australia,  and  New  Zealand.  USAARL  provides  techni¬ 
cal  consultants  and  a  principal  committee  representative  to  actively 
participate  in  the  committee's  activities  and  coordinate  Army  Medical 
Department  (AMKDD1  participation.  Major  Bruce  I.eibrecht  represents 
the  laboratory  and  Army  Aviation  Medicine  to  t  li  i  s  group. 
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International  Test  Participation  Agreements 

I'ho  A  “nil'  is  chartered  to  no  got  i  e  -  ’  :  art  ic;  at  i.c.  i.  iv.  . 

between  "o::!'cr  nations  and  i  1  i  t  ary  ~ervices.  !  !.o-e  .is  ia  t  -  ;  tn> 
v  ido  for  the  cvaluat  ion ,  use,  tost  ,  or  rot  iov.  o  f  a  <picific  ;  .ece 

of  ouu  ip:::  out  by  another  country  o  >  sort  ice  not  nor-  a  I  !  .  it  in.;  a  s  .a 

to  tiiat  equipment.  I  ho  evaluation  oat  a  rat  i  i  i ::  t  !  y  gat  hered  i  at  , 

in  any  event,  is  shared  between  eour.trie  aiul  published  is  a  for  . il 
report  in  accordance  ait;,  t  ho  ter.'  of  the  agreement  . 

I'M  i  i  i '  kingdom.  mu'  i’Ki.-'tu'.  i  v  j  t'li'imw  i  \s-  vi  i  : 

lit  1  9~"  ,  LSAARI.  entered  into  a  test  part  ie  ipat  ion  agreement  w  it;,  the 
Institute  of  \v  iat  ion  Medicine,  Farnborough,  !  nslaiu:,  to  coinitw  t  a 
physiologic  assessment  of  the  Fnited  K  ingdor.  Aircrew  NRi'  1'ia'tect  it  e 
Clothing  Insemble.  This  study  includes  field  trials  and  1  a'"o  r:i  t  o  r  - 
tests  of  the  visual  and  acoustic  properties  of  the  AR?  respirator  as 
t\ e  1  1  as  in-flight  biomedical  assessment  of  the  entire  ensemble'.' 
effect  on  pilot  performance  and  pilot  thermal  physiology.  Aspects  of 
this  in-depth  study  are  being  conducted  in  conjunction  u i t it  the 
i.rgonom  i  cs  Laboratory  at  the  ITS  Army  Research,  Institute  of  i  n\  iron- 
mental  Medicine  i  IISAR  I  i-.M  i  ,  Natick,  '  1 A  ,  and  the  i'rou  Biotechnology 
branch  of  the  ILSAL  School  of  Aerospece  Med  i  c  i  ne  ,  Brooks  \  1  I' ,  i  \  .  !  our 

reports  covering  various  aspects  of  this  studv  were  drafted  during 

fy’sz. 

NOMh. X  FLIGHT  JACKLTS 

A  second  test  participation  agreement  was  entered  into  by  I’SAARl  and 
the  flight  Medical  Department ,  Army  Aviation,  Commonwealth  of  New 
Zealand,  in  1931.  At  the  Zlst  meeting  of  the  A.SCC  UP  cl,  the  Royal 
New  Zealand  Air  Force  iRNZAF)  representative  requested  from  the  I’S 
Army  representative  that  a  test  participation  agreement  he  established 
for  the  purpose  of  receiving  two  aviator  Nomex  flight  jackets.  The 
RNZAF  desires  to  tost  these  jackets  for  comparison  purposes  with  other 
similar  garments.  In  accordance  with  this  request,  the  !’S  Army  repre¬ 
sentative  procured  and  provided  these  jackets  in  August  1PS1.  Ibis 
action  was  accomplished  in  coordination  with  the  ITS  Air  force. 


AGARD  -Aerospace  Medical  Panel 


This  panel  was  established  in  May  leZZ  and  was  an  carle  pioneer  in 
AlTARD  to  discharge  the  mission  of  bringing  together  loading  person¬ 
alities  of  the  NA 1 0  nations  in  the  fields  of  science  and  techno lo  ty 
relating  to  aerospace.  The  Aerospace  Medical  Panel  i AMP  i  now  is  one 
of  nine  panels.  It  is  concerned  with  the  exchange  of  i  n fo rma t i on  on 
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and  phy  s  i  o  1  eg  i  cu  I  p  rob  1  em.s  in  i  1  i  t  a  r  y  av  i  a  t  ion  ,  and  the  special 


Pas  he  or.  a;;  active  participant  i-.  it::  this  panel  since  1  :>  n A . 
of  t!ie  lai'oratory  serve  on  \VI’  -a1'cc,".n  i  t  t  ees  as  technical 


AMP  Specialists'  Meeting,  'Impact  Injury  Caused 
by  Linear  Acceleration:  Mechanisms,  Prevention, 
and  Cost,'  Cologne,  Germany 

:  lex  e  n  years  ago,  an  \C.\RP  Specialists'  Meeting  was  convened  in 
porto,  Portugal,  which  brought  together  experts  in  linear  accelera¬ 
tion.  effects.  In  the  intervening  decade,  the  need  for  impact  injury 
protection  in  NATO  aircraft  has  increased,  largely  because  many  '.Ah1 
aircraft  are  helicopters  in  which  the  only  method  of  emergence  escape 
is  a  landing  under  less  than  ideal  conditions.  Puring  the  ":u,  pro¬ 
tective  research  also  advanced  and  a  review  was  deemed  highly  appro¬ 
priate.  Ihus,  the  \MP  convened  this  follow-on  meeting  2o-h.‘  April 
1  .■  s in  Cologne,  Germany,  to  provide  an  update  on  t’nis  topic. 

I'he  meeting  covered  the  following  topics:  spinal  column  injuries 
under  compressive,  bending,  and  tensile  loads;  heau/neck  injury; 
injury  data  collection;  i nj ury- prevent i ng  hardware;  mathematical  mdel 
ver i f  icat i on ;  and  crashworth iness  cost  effectiveness.  The  papers 
presented  are  currently  in  tne  process  of  publication  at  ACARP  hca..  - 
v.ua  r  t  e  rs  . 

I'SAAK.I.  played  a  key  developmental  role  in  this  meeting.  Mr.  d.  I  . 

Haley ,  dr.,  was  the  Technical  Program  Chairman  and  editor  of  the 
pub  1  icat  i  or. . 

NATO  DRG  Panel,  Research  Group 
6,  Effects  of  Impulse  Noise 

horned  in  ID'S.  Canada,  France,  Germany,  the  Netherlands,  Norway,  the 
United  Kingdom,  and  the  United  States  collect  and  evaluate  data  on  per¬ 
manent  threshold  shifts  induced  by  shooting  noise  in  military  practice 


in. A 


from  both  1  ight  and  heavy  firearms  in  relation  to  the  noise  exposure, 
ihe  group  evaluates  methods  of  measurement  of  impulse  noise  and  com¬ 
pares  the  different  impulse  noise  damage  risk  criteria  used  by  the 
pa rt i c i pa t i ng  i at  ions.  It  evaluates  the  effects  of  noise  induced 
iiea  ri  lie  loss  cv  pe  r  f  o  nuance  ,  collects  and  evaluates  data  on  nonauditor> 
effects,  and  exchanges  information  on  the  applicability  of  hearing 
protectors  on  the  effects  of  hearing  protection  in  military  practice. 


■'at  torso.'! 


>  in  ted  t  o  member  <i:  i  p  i  a  this  working  gro; 


NAS-NRC,  Committees  on  Vision  and 
Hearing,  Bioacoustics,  and  Biomechanics 

'  \  i  i.as  been  an  active  participant  in  the  science  and  technology 
exchange  p  rog  rams  of  the  National  Research  I'ounc  i  1  iNRl'i  since  the 
mid-to -late  DS-WRI  scientists  participate  as  working  members 

of  ti:e  various  ad  hoc  and  working  groups  of  the  acoustics  and  vision 
committees.  !  lie  \rmy  represent  at i vc  to  the  Committee  on  Hearing, 

:•  ieacoust  ics,  and  b  i  emechan  i  c  s  i  t'HAHA  i  and  the  Committee  on  Vision 

C 1 '  \  IS  is  a  1  \  \;;i  scientist,  M\d  Bruce  l.eibrecht,  1'r.  dames 

i'atte  r.-oit,  I  if  Roger  Nile),  i'r.  Isaac  Behar ,  I  1C  .lolin  t'rosley  (Ret  , 
and  Vr.  Hebert  i  .  t'arip  participate  act  ively . 


Tri-Service  Aeromedical  Research  Panel  (TARP) 

i  he  iri-Service  Aeromedical  Research  Panel  ' TARP I ,  established  in 
Iff  for  the  purpose  of  fostering  technical  exchange,  reviewing  on¬ 
going  joint  research  programs,  making  recommendations  for  future 
joint  research  programs,  cooperative  review  of  individual  programs  to 
avoid  duplication,  and  submitting  a  recommended  course  of  action  to 
The  surgeon  General,  has  proven  to  he  an  effective  administrative 
entity  in  the  HOP  research  community.  The  TARP  consists  of  12  members 
which  include  two  laboratory  representatives  from  each  service;  a 
burgeon  General  representative  from  each  service;  one  representative 
of  the  respective  Medical  Research  and  Development  Commands  from  each 
service;  and  one  representative  of  the  Headquarters,  Air  Force  Aero¬ 
space  Medical  Division,  or  Headquarters,  Air  force  Systems  Command, 
ihe  I  \RP  has  the  authority  to  charter  technical  working  groups  CIUCI 
for  tlie  purpose  of  interacting  at  the  scientific  bench  level  and 
working  on  viable  interservice  cooperative  research  programs.  At 
present,  only  one  I  I'd  I  exists.  It  is  in  the  area  of  biodynamics  and 
the  human  effects  of  vibration,  impact,  and  acceleration.  t'ndcr  the 


ausp  ot  tin?  a  joint  sorv  1  ce  ,  a  rtront  >;  ,  ra 

study  to  dev  e  1  op  a  -  t  and  a  rd  i  ;•  i\:  set  "I  alyi  it:.::-  t  i.a  : 
dose  !'  i  he  the  i  ■  t ! i  reiver,  t  i  1  v  a  1  e  i.a  -  1  eel!  a  a  a  < 1  i  -  i.i 


...esc  r  i  :-e  t  u  e  a  i  ■  t  ! .  ;  ■  e  re  e ; .  t  i  1  e 
report  written  i  1  An.- 

\ear  and  hosts  one  extensive 
mallv  tv.  iee  a  year  ami  other 
rente  se::  t  s  1  a:-n  ra  :  o  rv  inter-*- 


a  1  e  :.a  -  -  eon  a 
\:.  "  l’C  t  >  it** 

ec  hr.  i  o a  1  fee  !  i 


Tri-Service  Life  Support  Equipment  Retrieval  Program 

I  'SAAK  I.  conduct  s  a  tri-serviee  life  support  equ  ip”  ent  ret  r  i  ev  a  l  pro  r 
(  I.ShRP  i  wlii  ell  h  r  i  il  p  s  us  e  rash- damaged  lie  1  net  s  ,  -eat  >  ,  am!  flight 
clothing  for  analysis  and  study.  Helmets  are  t  he  i  t  en  ~  no -A  eft  c  i. 
received  fror:  the  \ir  !  orce  and  Navy. 

Army  aviation  life  support  equipment  involved  in  either  injury  cuu-a 
t  ion  or  prevention,  in  the  field,  is  sent  to  l'S\\kl  for  Homed  i  ca  1 
and  injury  correlation  evaluation.  i  he  evaluation  a -■  sc~ses  t  e  . 
t  iveness  or  deficiencies  of  the  life  support  equipment  through  an 
analysis  of  the  physical  condition  of  the  protective  devices,  tin 
human  injury  incurred,  and  the  l  elated  human  denari  i  c  s  i  nv  o  !  \  ed  in  » 
acc ident . 

Pat  a  collected  through  the  LSI  HI*  helps  ident  i  fy  harard  pifr-t  wt  i  • 
problems  associated  u  i  t  h  the  equipment.  \lso,  these  data  emo-U  :t  - 
to  provide  injury  reducing  design  recommend  at  ions  ami  health  enter:, 
for  the  improvement  of  life  support  equipment.  ih.e  Vive  "mi  i  ca  1 
department  maintains  a  permanent  position  for  a  Navy  aero  •  pace  ph'  - 
iologist  at  ILSAARh  to  support  this  program. 


Tri-Service  and  NASA  Human  Factors 
Engineering  Technical  Advisory  Group 


because  of  the  diversity  of  subject  natter  covered,  i- v  the  if  a:.  i 
tors  engineering  discipline,  the  scope  of  technical  area.-  ad  dre  •  •  ■: 
by  the  lechnical  \dvisory  (iroup  f  I  AC  I  is  necessar  i  1  v  ’-road  .  la 
general,  human  factors  engineering  'll!!  >,  as  defined  for  t  he  guip-'-i 
of  :  AG  operation,  deals  with  concepts,  data  ,  me t hodo 1 n .  i  e s ,  and  l 
cedtires  which  are  relevant  to  the  development  ,  operation,  and  -a  i  :it  e 
nance  of  hardware  and  software  systems.  Subject  mat  t  ei  sub-uinc'  all 
technologies  aimed  at  understanding  and  defining  the  capa1'  i  !  i t  i es  of 
human  operators  and  maintainors  and  insuring  the  integration  of  the 


hunan  component  into  t  ho  total  systems  to  enl'.ance  systems  effect  ive- 
ness  .  iechnologics  directed  toward  improved.  ::  i  n  ;•  m-.i  r  ut  i  1  i  tat  ion 
through  selection,  c 1  ass i f  i  cat  i  on ,  and  training  are  included  as  appro¬ 
priate. 

;  \;'  provides  a  median  is:::  for  exchange  of  technical  i ::  io  rr:a  t  i  on  in  the 
development  and  application  of  111 i  technology.  ibis  group  enhances 
t  he  coord i nat ion  among  government  agencies  and  encourages  in-depth 
technical  interaction  among  subgroups  in  selected  topical  area.--.  :  'o' 
assists  as  re. paired  in  the  preparation  and.  coordination  of  t  r  i  -  service 
document  s  such  as  t  ecb.no  1  ogv  coordinating  papers  and  topical  reviews. 


Army  Aeromedica!  Concepts  Review  Committee  (AACRCj 

. he  Army  \eromedical  Concepts  Review  Committee  'AAi'Ri'l  is  a  standing 
committee  of  the  Wl-.PP  for  the  purpose  of  collecting  and  disseminating 
i n fo i mat i on  relative  to  aeromcdical  evacuation  concepts,  equipment , 
and  techniques,  and  preparing  coordinated  AMI  111'  positions  on  Army 
aeromedica!  evacuation  issues.  The  committee  meets  formally  once  a 
year  v.ith  representation  from  the  worldwide  AMI. PI'  aviation  community, 
Army  Reserve,  National  Cuard  Bureaus,  and  PA  Peputy  Chief  of  Staff 
for  Operations  <  i'CSCd’S  i  ,  and  other  agencies  as  appropriate.  PSAARI. , 
with  a  mission  that  includes  aeromedical  evacuation  equipment  Jcvel- 
•  'pmvnt  as  sell  as  general  avian  on  medicine  support  that  encompasses 
AM  id1!'  aviation,  has  a  long-standing  history  of  intimate  participation 
in  the  committee’s  activities. 


Army  Life  Support  Equipment  Steering  Council 

this  advisory  council  was  chartered  in  the  mid-li'”'ls  by  the  command¬ 
ing  generals  of  the  IbS  Army  Materiel  Research  and  Development  Command 
r  PARCOM  i  ,  and  i'S  Army  Training  and  Poctrine  Command  (  1  RAl'C’C  I  ,  the 
Office  of  The  Army  Surgeon  General,  and  forces  Command.  This  is  a 
review  and  advisory  technical  council  that  insures  timely  and  perti¬ 
nent  technical  exchange  of  information  regarding  the  development, 
logistics,  use,  and  field  problems  associated  with  Army  aviation  life 
support  equipment.  The  committee  meets  on  a  twice-a-vear  basis  and 
has  proven  to  be  an  effective  vehicle  for  maintaining  a  coordinated 
t  low  oi  technical  information  regarding  life  support  equipment  and 
supplying  the  solutions  of  many  technical  and  administrative  life 
support  equipment  problems  of  the  Army.  US  \  A  R I .  participates  as  the 
principal  technical  consultant  to  the  council  and  is  instrumental  in 
formulating  AMI  I'D  positions  and  policies. 
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Unit  Summaries  (DD  1498]  for  FY82 


RESEARCH  AND  TECHNOLOGY  WORK  UNIT  SUNN  ARY 


Foreign  Intelligence  Considered 


- - -  (u)Retinal  Physiology;  (i;)visual  Psychophysics;  (U)Human 

(l')Visual  Performance:  (C) Visual  Adaptation:  (L')Visual  N 


IB.  TECHNIC  *1-  ONJEC  T I VE.  IB  ARRMACN,  IB.  RROCRIM  TF**»I*  MHA-I  >■■»>*■  Mf*  INI  •<  C«*  ) 

21.  (U)  The  objective  is  to  provide  quant itat ive  information  on  the  physiological  proces¬ 
ses  and  mechanisms  which  underlie  visual  perception  so  as  to  provide  a  data  base  which 
supports  applied  vision  research.  By  exploring  retinal  and  cortical  processes  which  are 
involved  in  the  transfer  of  visual  information,  a  quantitative  link  may  be  established 
between  neural  mechanisms  and  visual  performance. 

24.  (U)  The  approach  primarily  includes  single  and  multiple  recording  techniques  in  ani¬ 
mals  and  evoked  potential  and  psychophysical  procedures  in  human  subjects.  Results  from 
animals  will  be  used  to  construct  models  of  the  human  visual  system.  A  multidisciplinary 
approach  will  include  (1)  neurophysiology,  neuropharmacology  and  neuroanatomy,  (2)  opti¬ 
cal  phvsics,  optometry  and  physiological  optics,  and  (3)  sensory  psychology. 

23.  (1)  8110-8209.  An  electro-optical  display  system  for  the  rapid  assessment  of  visual 
contrast  sensitivity  was  designed,  developed  and  completed.  An  experimental  method  was 
developed  for  assessing,  via  non-invasive  electrophysiology  means,  the  relative  chromatic 
perception  (photopic  luminosity  curve)  of  an  individual.  An  electronic  system  for  pro¬ 
ducing  well  controlled  spatial-temporal  patterns  on  a  CRT  and  a  three-channel  Maxwellian 
view  optical  system  which  used  light  emitting  diodes  as  sources  was  completed.  In  an 
attempt  to  develop  a  suitable  scotopic  model,  electrophysiological  experiments  were  begun 
to  analyze  the  photoreceptor  properties  in  the  bushbaby  retina.  A  project  designed  to 
correlate  results  from  visual  evoked  response  analysis  with  results  from  flicker  photo¬ 
metry  was  initiated  as  was  a  study  designed  to  compare  different  methods  of  determining 
visual  contrast  sensitivity.  Several  computer  programs  for  controlling  stimulus  presen¬ 
tations,  data  acquisition  and  analysis  were  developed.  This  work  unit  also  supported  the 
development  of  an  electron  microscopy  facility  to  provide  ultrastructural  and  histochemi- 
cal  analysis  of  mammalian  retinae. 
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23.  (U)  To  establish  the  necessary  and  sufficient  biomedical  data  base  to  support 
valid  damage  risk  criteria  to  insure  adequate  hearing  protection  of  Army  personnel 
exposed  to  continuous  noise. 

24.  (U)  Behavioral,  histological,  and  electrophysiological  procedures  are  used  with 
animal  models,  and  audiometric  and  psychophysical  procedures  are  used  with  human  sub¬ 
jects.  Physical  characteristics  of  continuous  noise  environments  will  be  correlated 
with  patterns  of  hearing  loss. 

25.  (U)  8110-8209  Data  analysis  and  report  preparation  have  continued  on  a  study  of 

the  role  of  pigmentation  in  susceptibility  to  noise  induced  hearing  loss.  A  second 
study  to  develop  the  swine  as  a  large  animal  model  was  undertaken.  Data  collection  is 
complete  and  a  report  is  in  preparation.  Procedures  to  date  have  not  proved  adequate 
to  produce  an  acceptable  audiogram. 
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23.  (U)  The  objective  of  this  project  is  to  provide  a  definitive  assessment  of  medical 
problems  peculiar  to  the  aviation  environment  and  prepare  guidelines  for  field  commanders 
on  the  impact  of  these  problems  on  the  aviation  mission.  The  results  of  such  research 
will  aid  in  development  of  improved  standards  and  biomedical  techniques  for  the  field 
flight  surgeon  to  use  in  monitoring  and  treating  aviator  stress  and  fatigue  as  well  as 
the  medical  standards  for  selection  of  aviators  and  air  traffic  controllers  for  specific 
assignments. 

24.  (U)  A  multidisciplinary  approach,  utilizing  physiological  measuring  techniques, 
flight  surgeon  assessments,  as  well  as  aircraft  comparisons,  will  provide  the  method  to 
analyze  aviator  performance  in  the  operational  environment.  Parameters  to  be  measured 
will  include  heart  rate,  respiration,  biochemical  stress  indices,  and  inflight 
performance  measurements. 

25.  (U)  8110-8209.  Results  of  the  request  from  Health  Services  Command  (HSC)  to  send  a 
research  team  to  four  air  ambulance  units  to  evaluate  and  define  hazards  Incurred  by  the 
units  due  to  their  unique  military  mission  and  environment  have  been  presented  to  HSC. 
Results  of  the  request  from  CO,  USAAVNC,  Fort  Rucker,  Al.,  to  investigate  attitudes  of 
instructor  pilots  (IPs)  concerning  their  workload,  personal  habits,  off-duty  habits,  and 
other  selected  items  of  interest  have  been  briefed  to  the  CG,  USAAVNC. 
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23.  (U)  This  basic  research  program  will  attempt  to  identify  mechanisms  subserving  selec 
ted  visual  tasks  and  to  develop  advanced  testing  procedures  which  quantitatively  examine 
the  visual  skills  of  military  personnel.  Two  distinct  parallel  pathways  have  been  dis¬ 
cerned  in  the  visual  system  and  their  properties  suggest  that  one  channel  (sustained) 
may  be  predominantly  involved  in  the  resolution  of  fine  spatial  detail  within  a  visual 
scene  whereas  the  other  channel  (transient)  may  be  more  involved  in  the  detection  of 
coarse,  moving  targets.  Current  optometric  tests  of  visual  resolution  may  provide  only 
limited  information  about  one  of  these  channels. 

24.  (If)  Our  approach  is  twofold.  One  approach  is  to  evaluate  the  sensitivity  character¬ 
istics  of  the  sustained  channel  by  presenting  spatial  stimuli  of  two  different  colors 
both  within  and  outside  of  the  adapting  area.  The  second  approach  is  to  evaluate  a 
method  for  the  rapid  assessment  of  contrast  sensitivity  which  may  provide  a  new  research 
and  clinical  tool. 

25.  (U)  8110-8209.  The  electro-optical  display  system  (spatial  bandwith  equalization 
method)  for  the  rapid  assessment  of  visual  contrast  sensitivity  was  completed  and  cali¬ 
brated.  The  correlation  of  contrast  sensitivity  obtained  with  the  new  system  and  tradi¬ 
tional  approaches  are  being  evaluated.  This  evaluation  and  further  utilization  of  the 
system  is  being  conducted  under  a  core  program. 
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23.  (0)  To  define  the  physiologic  effects  upon  the  auditory  system  of  blast  over¬ 
pressure  generated  by  firing  Army  weapon  systems.  The  physical  characteri sti cs  of  the 
pressure  wave  responsible  for  injury  to  the  auditory  system  will  be  determined. 
Potential  protective  technology,  approaches ,  and  devices  will  be  evaluated. 

24.  (U)  The  approach  is  three  pronged:  1.  Physical  measurements  to  define  the 
nature  of  the  noise  and  on  which  to  base  hazard  assessment.  2.  Direct  validation 
of  hearing  protective  devices  and  development  of  indirect  methods  to  determine  their 
adequacy.  3.  Basic  animal  and  human  studies  to  develop  a  data  base  for  more  accurate 
tolerance  limits  (damage  risk  criteria)  for  impulse  noise. 

25.  (U)  8110-8209.  A  direct  validation  of  hearing  protection  for  the  M198/M203 

was  completed.  Results  indicate  that  foam  earplugs  (EAR)  provide  adequate  protection 
for  up  to  12  rounds  per  day.  A  report  is  in  preparation.  Animal  studies  of  the 
injury  from  exposure  to  mixed  levels  of  impulse  noise  were  completed.  Results 
indicate  that  averaging  of  impulse  noise  levels  do  not  provide  an  adequate  indication 
of  the  hazard  to  hearing.  Extension  of  these  studies  is  pending. 
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23.  (U)  This  research  assesses  the  sound-attenuating  characteristics  of  passive  and  ac¬ 
tive  hearing  protective  devices,  establishes  their  suitability  to  meet  the  needs  of  the 
Army,  develops  new  hearing  protective  devices,  determines  laboratory  and  field  techniques 
for  evaluation,  and  investigates  any  associated  medical  effects  on  audiologic  performance 

24.  (U)  Methods  utilized  for  the  determination  of  the  sound  attenuation  characteristics 
of  hearing  protective  devices  will  be  ANSI  Z22. 24-1957  and  ASA  STD  1-1975.  Objective 
laboratory  and  field  electroacoustic  methods  will  also  be  used. 

25.  (U)  8110-8209.  Evaluated  the  IHADSS  helmet  for  the  AH-64  Advanced  Attack  Helicopter 
(USAARI.  LR  82-6-2-1,  Prototype  Testing  of  the  Integrated  Helmet  Unit  for  the  Integrated 
Helmet  and  Display  Sighting  System)  and  the  Norton  Silent  Bandit  (report  pending)  hearing 
protective  devices  to  determine  applicability  for  Army  use.  Measured  the  devices  includ¬ 
ed  in  TB  Med  501  using  the  current  standard  S3. 19  (data  analyses  are  in  progress).  Com¬ 
pared  SPH-4  and  DH-132  attenuation  when  measured  with  S3. 19  and  7.24.22  to  determine  speci 

ication  values  required  for  real-ear  attenuation  when  using  the  S3. 19  standard  for  pro- 
urement  (analysis  in  progress).  Investigated  the  effects  of  CD  mask  and  oxygen  mask  on 
the  speech  intelligibility  and  real-ear  attenuation  of  the  SPH-4  Aviator  helmet  (report 
n  progress).  Completed  evaluation  of  SPH-4s  produced  by  two  manufacturers  (USAARL  Re- 
ort  No.  82-4,  Comparative  Evaluation  of  SPH-4  Helmets  from  DI.A  100-80-C-2226  and  DLA 
00-78C-1041)  . 
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23.  (U)  To  provide  a  technological  data  base  relating  to  the  biomedical  aspects  of  the 
evaluation  of  life  support  equipment  (LSE)  and  its  correlation  with  injury  data  collec¬ 
ted  from  the  field,  to  identify  hazard  protection  problems  associated  with  LSE  and  to 
provide  conceptual  design  recommendations  and  criteria  to  improve  LSE  and  personnel 
armor,  to  provide  evaluation  of  crash-related  LSE  through  tri-service  LSE  Retrieval 
Program  (LSERP) . 

24.  (U)  Army  aviation  life  support  equipment  involved  in  either  injury  causation  or 
prevention  in  the  field  are  sent  to  USAARL  for  biomedical  and  injury  correlation  eval¬ 
uation.  This  evaluation  assesses  the  effectiveness/deficiencies  of  the  life  support 
equipment  through  an  analysis  of  the  physical  condition  of  the  protective  devices,  the 
human  injury  incurred,  and  the  related  human  dynamics  involved  in  the  accident.  The 
analysis  is  accomplished  by  the  application  of  epidemiologic  methods,  medically  related 
engineering  failure  mode  analysis,  accident  investigative  procedures,  forensic  patholo¬ 
gy,  mathematical  modeling  and  applied  bioengineering  research  techniques. 

25.  (U)  8110-8209.  A  presentation  was  made  to  AGARD  ("Analysis  of  US  Army  Aviation 

Mishap  Injury  Patterns,"  Apr  82)  and  published  as  USAARL  Technical  Report  (TR  82-2). 
Through  on  site  investigation  of  all  UH-60  Class  A  accidents  a  deficiency  in  restraint 
system  was  identified  and  corrected.  As  a  routine  function  of  the  LSERP,  over  100  air¬ 
craft  mishap  reports  were  reviewed  and  eight  cases  studied  in  depth.  Equipment  return¬ 
ed  from  these  accidents  included  43  helmets  (4  USAF) ,  18  seats  and  restraint  systems, 
and  two  night  vision  goggles.  Evaluation  reports  were  submitted  to  the  appropriate  ser¬ 
vice  personnel  for  this  equipment.  Co-hosted  UH-60A  Crashworthiness  Conference  with 
U.S.  Army  Safety  Center. 
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23.  (U)  To  provide  valid,  meaningful  biomedical  impact  criteria  for  the  development  of 
improved  designs  for  whole  body  protection,  and  the  means  to  assess  the  protective  perfor 
mance  of  helmets  and  whole  body  protective  apparatus.  Improved  head  protection  from  im¬ 
pact  is  very  important  because  one  of  three  aviation  crash  fatalities  is  a  result  of  head 
and/or  neck  trauma. 

24.  (U)  The  approach  is  based  on  sound  and  accepted  experimental  bioengineering  methods 
including  mathematical  modeling,  pathophysiologic  techniques,  biomechanics,  structuring 
engineering,  thermodynamics,  and  physics.  This  work  unit  supports  the  Army's  designated 
responsibility  for  applied  head-impact  research  for  all  three  services. 

25.  (U)  8110-8209.  Continued  effort  has  been  expended  on  the  evaluation  of  various  foams 
and  helmet  shell  combinations,  and  a  final  report  is  being  written.  Additional  impact 
est  data  have  been  provided  to  the  Integrated  Helmet  Program  Manager.  A  total  of  15  im¬ 
pact  tests  with  human  surrogates  on  new  "crushable"  earcups  for  use  in  the  SPH-4  or  other! 
flight  helmets  were  completed.  The  impact  tests  of  UH-60  Blackhawk  crew  seats  under  a 
tri-service  contract  at  Wayne  State  University  has  been  completed  and  the  results  are 
being  analyzed.  Evaluations  of  crash-damaged  seats,  restraints,  and  helmets  continued; 
three  severe  crashes  of  the  UH-60  revealed  good  life-saving  performance  of  the  crew  seat 
but  problems  with  the  troop  seat.  Plans  for  the  construction  of  a  .50  cal.  firing  faci¬ 
lity  have  been  completed;  the  facility  is  to  be  used  for  .50  cal.  vest  evaluations.  The 
Staged  Personnel  Parachute  system  test  plan  was  reviewed  and  test  recommendations  made 

to  TECOM.  Test  components  were  received  and  assembled  to  conduct  helmet  retention  tests 
for  the  U.S.  Navy  in  FY  83.  Instrumentation  and  personnel  were  provided  to  the  Human 
Engineering  Laboratory  to  determine  the  tolerance  of  tank  gunners  to  muzzle  brake  impact 
from  large-bore  weapons  on  ultra-light  tanks;  a  draft  report  on  this  work  was  completed. 
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23.  (U)  To  conduct  mul t idisc ip  1  inarv  basic  and  apj- ;  A-d  biomedical  engineering  research 
to  provide  a  scientific  data  base  of  medically  pertinent  information  and  design  criteric 
to  reduce  or  alleviate  vibration  insult  t<  the  operator  of  developmental  equiment  and 
systems.  To  determine  short-term  and  cumulative  biomedical  effects  of  vibration  on  the 
musculoskeletal  system  and  develop  technological  methods  by  which  to  reduce  these  ef¬ 
fects.  To  duplicate  the  field  environment  of  vibration  to  study  effects  on  human  liealtl 
and  performance.  To  evaluate  and  develop  medical  criteria  on  human  vibration  tolerance 
and  to  provide  collateral  support  to  human  tolerance  studies  and  materiel  development. 

24.  (I1)  Determine  dynamic  characteristics  of  the  advanced  combat  vehicle  technology 
program  seat  by  Fourier  transform  techniques  using  instrumented  human  subjects  on  the 
I'SAARL  multiaxis  vibration  table.  Assess  stress  and  fatigue  reactions,  including  back 
muscle  stress  and  fatigue,  associated  with  operation  of  vehicle  controls,  video  dis¬ 
plays,  target  acquisition  systems,  and  seat  coupled  vibration  by  psychophvsiologic  and 
electromyographic  techniques. 

25.  (U)  8110-8209.  A  subjective  low  back  pain  assessment  of  US  Army  aviators  was  com¬ 
pleted.  Data  trends  indicated  that  helicopter  seating  posture  affected  low  back  pain. 
The  effects  of  whole-body  random  vibration  on  visual  performance  as  a  function  of  ob¬ 
server  ocular  characteristics  were  studied.  A  protocol  for  measuring  in-flight  neck 
muscle  stress  as  a  function  of  helmet  weight  and  center  of  gravity  was  developed. 
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25.  (13)  To  identify,  assess,  and  prevent  unnecessary  health  hazards  associated  with  the 
flight  environment  and  to  obtain  a  biomedical  data  base  on  the  human  function  associated 
with  the  use  of  aircraft  oxygen  enrichment  breathing  systems  in  the  flight  environment. 

To  provide  the  Army  data,  information,  recommendations  and  criteria  to  aid  in  the  develop 
ment  and  deployment  of  life  support  systems  to  alleviate  identified  health  hazards. 

2-'i.  (r)  The  approach  will  consist  of  a  biomedical  evaluation  of  state-of-the-art  oxygen 
enrichment  breathing  systems  during  aircraft  ground  and  flight  conditions.  The  evalua¬ 
tion  will  include  the  sampling  of  the  environmental  air  input  to  the  system  as  well  as 
the  system  output  enriched  air.  The  samples  will  be  analyzed  to  determine  the  systems' 
ability  to  effectively  filter  contaminants  known  to  exist  in  the  operational  environment. 
Physiological  data,  heart  rate,  oxygen  tension  and  respiratory  functions  as  well  as 
systems  parameters,  oxygen  concentration,  flow  rates,  temperatures  and  pressures  will  be 
collected  during  ground  operations  and  aircraft  flight  at  altitude  to  assess  the  ability 
of  the  system  to  provide  aviators  the  required  oxygen  concentration  and  purity  during 
various  flight  profiles.  The  data  collected  will  be  evaluated  with  respect  to  bio¬ 
medical,  safety,  and  man/machine  limitations. 

25.  (13)  8110-8209.  Steady-state  flight  tests  in  the  UH-1H  rotary  wing  aircraft  were  com¬ 
pleted  and  draft  reports  of  results  in  both  IH-1H  and  U21  were  prepared.  A  revised 
report  will  combine  tiie  results  into  one  report  for  publication.  Results  were  reported 
at  a  sv  posiutr.  on  Advanced  Aircraft  Oxygen  Systems  held  in  Nov  81  at  the  Royal  Air  Force 
Institute  for  Aviation  Medicine  in  England.  A  lab  was  set  up  to  study  the  effects  ol" 
i.ittlefield  contaminants  on  OBOES.  The  British  P/n  mask  was  studied  in  conjunction  with 
the  !  ?  Mi’/'  12P  mask.  A  draft  report  was  written  with  publication  in  KY  83. 
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23.  (U)  Conduct  applied  medical  research  to  identify,  assess  and  prevent  unnecessary 
health  hazards  and  personnel  injuries  imposed  by  exposure  to  the  operational  environment, 
toxic  gases,  oxygen  levels,  chemical  and  biological  agents,  and  to  provide  the  Army 
technical  information,  recommendations  and  standards  to  be  used  in  the  development  and 
modification  of  systems  that  provide  protection  from  those  hazards. 

24.  (U)  The  approach  involves  the  application  of  physiological  and  biomedical  applied 
research  methods  utilizing  physical  examinations,  x-rays,  and  biochemical  analysis  tech¬ 
niques  to  isolate  the  hazards  involved  and  determine  required  protective  measures.  These 
techniques  will  be  applied  to  the  establishment  of  biomedical  requirements  of  environ¬ 
mental  control  systems  and  oxygen  generating  systems,  life  support  survival  equipment 
and  aeromedical  evacuation  and  rescue  equipment. 

25.  (U)  8110-8209.  Data  from  studies  of  chemical  defense  ensembles  worn  inflight 
during  hot  weather  were  analyzed.  The  results  were  reported  at  the  Army  Aeromedical 
Concept  Review  Committee  meeting,  22-26  Feb  82,  the  USAMRDC  Bioscience  Review  Committee 
Meeting,  13-14  May  82,  and  to  various  individuals  including:  The  Honorable  Amoretta 
Hoeber,  Asst  Secretary  of  Defense;  Dr.  Scully,  Asst  Secretary  of  the  Army;  MG  Garrison 
Rapmund,  CG,  USAMRDC;  LTG  Otis,  TRADOC  Cdr;  Dr.  Charles  Hubley  and  Dr.  Kenneth  Ackles, 
Defence  Research  and  Development,  Canadian  Liaison  Staff;  and  Group  CPT  Fisher,  Inited 
Kingdom  Embassy,  Washington,  DC.  A  proposed  research  plan  was  outlined  to  USAMRDC 
itaff  in  the  spring  of  1982  to  cover  the  succeeding  3  to  5  years. 
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23.  (U)  Development  of  clinically  valid,  military/ASTM  standard  method  for  rapidly 
assessing  the  burn  hazard  associated  with  the  use  of  flammable  and  so-called  nonflam¬ 
mable  fabrics  in  a  variety  of  applications,  e.g.,  aircrew,  tankcrew  and  firefighter 
clothing,  and  with  exposure  to  other  thermal  sources,  e.g.,  weapons  exhaust  and  lasers. 

24.  (U)  The  approach  will  involve  modification  of  USAARL's  existing  model,  BRNSIM,  to 
optimize  its  performance  in  predicting  burn  depth  when  compared  with  burn  data  from  four 
sources  (USAARL  porcine  burn  data  base,  University  of  Rochester  porcine  data.  Stroll's 
human  burn  data  and  Moritz  and  Henriques'  porcine  data)  while  taking  into  account  the 
dynamics  of  convective  cooling  of  skin  by  blood,  the  characteristics  of  various  heat 
flux  sources,  and  the  need  for  speed  as  well  as  accuracy.  Method  will  employ  calibrated 
heat  flux  sensors,  fire  simulator  and  microprocessor  based  system  which  will  sample  the 
output  of  the  sensor  monitoring  the  fire  simulator,  the  output  of  the  sensor  monitoring 
the  energy  transferred  through  or  eminating  from  a  fabric  and  calculate  the  depth  of 
the  burn  which  would  have  occurred  if  porcine  (and  by  inference,  human)  skin  had  been 
exposed  to  the  thermal  source  for  the  period  in  question. 

25.  (U)  8203-8209.  During  FY  82,  BRNSIM  was  installed  on  a  PDP  11/03  microcomputer. 
BRNSIM  was  reprogrammed  to  use  different  activation  energies  and  rate  constants  for 
expidermal  and  dermal  nodes.  This  feature  permits  the  model  to  predict  accurately  from 
very  shallow  burns  (approximately  equal  to  8CH-  microns)  to  very  deep  burns  (1500-2000 
microns).  Model  will  continue  to  be  optimized  in  FY  83,  checking  predictions  against 
existing  data  bases. 
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23.  (V)  To  develop  and  define  relevant  physiological  parameters,  for  active  duty  Army 
aviators,  which  can  be  applied  to  medical  selection  and  retention  criteria;  develop  and 
validate  discrete  levels  of  combat  fitness,  for  active  duty  Army  aviators,  based  on 
selected  cardiopulmonary  parameters. 


24.  (!')  To  establish  statistically  validated  levels  of  physiological  fitness,  among  the 
subject,  active  duty  Army  aviator  population,  based  on  the  innovative  application  of  the 
following  technologies:  water-sealed  spirometry,  infrared  spectrophotometry,  body 
plethysmography,  ear  oximetry,  lung-Nitrogen  wash-outs,  helium  iso-flows  and  dilutions, 
closing  volumes,  pulmonary  capillary  diffusions,  airway  resistances,  non-invasive 
cardiac  output  and  respiratory  quotient  determinations. 

23.  (U)  8110-8209.  During  FY  82,  conducted  tests  on  103  active  duty  Army  aviators. 

A  preliminary  analysis  was  conducted  on  the  forced  expiratory  volume  in  one  second  divided 
by  the  forced  vital  capacity  (fevl/FVC%)  and  on  the  forced  expiratory  flow  over  the  range 
25%  to  751  of  predicted  (fef  25-75%).  These  data  were  derived  from  the  flow  volume  loops 
recorded  during  the  spirometry  section  of  the  test.  If  either  of  these  values  was  less 
than  801  of  predicted,  it  was  considered  abnormal  (West  1977).  Kinimal  obstructive 
disease  was  recorded  if  the  values  were  between  70  and  80%;  moderate  was  chosen  if  the 
values  fell  between  60  and  70%;  and  severe  was  recorded  for  all  values  below  60%.  Using 
these  criteria,  34  of  the  103  aviators  were  judged  to  have  some  degree  of  obstructive 
disease.  Abnormalities  were  seen  in  virtually  all  age  groups,  both  smokers  and  non- 
sr.ioke  r  s . 
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23.  (U)  The  technical  objectives  are  to  develop  methods  for  assessing  potential  visual 
problems  created  by  military  operational  environments,  to  establish  the  underlying  mech¬ 
anisms  of  these  visual  problems,  and  to  evaluate  methods  for  protecting  and  enhancing 
visual  performance.  The  data  provided  will  impact:  (a)  crew  selection  and  retention 
standards;  (b)  optimal  visual  performance  criteria;  (c)  observer-display  compatibility; 
and  (d)  assessment  of  medical  and  non-medical  material. 

24.  (U)  The  approach  will  include  physical  optics  techniques  of  photometry,  radiometry, 
and  colorimetry;  optics  lab  testing  of  distortion,  prismatic  deviation,  power,  transmit¬ 
tance,  haze,  neutrality,  and  resolution;  psychophysical  studies  using  human  and  animal 
observers;  and  neurophysiological  studies  using  gross  potential  and  single-cell  recording 

25.  (U)  8110-8209.  A  modified  faceplate  for  the  AN/PVS-5  was  conceived,  developed,  and 
evaluated.  It  allows  unaided  vision  for  the  lateral  and  lower  fields,  color  discrimina¬ 
tion  of  aircraft  and  ground  lights,  map  reading,  spectacle  wear,  and  improved  comfort. 
Uther  accomplishments:  USAARL  Report  82-4,  Comparative  evaluation  of  SPH-4  helmets  from 
DLA  100-80-C-2226  and  DLA  100-78-C-1041;  USAARL  Report  82-1,  Direct  and  neighboring  sen¬ 
sitivity  changes  produced  by  red  and  blue-white  adapting  fields;  USAARL  Report  82-5, 
Oscillations  in  the  visual  response  to  pulsed  stimuli;  USAARL  Report  82-10,  Cathode-ray- 
tube  raster  line  selector  with  horizontal  modulation  capability;  USAARL  LR-82-6-2-1, 
Prototype  testing  of  the  integrated  helmet  unit  for  the  integrated  helmet  and  display 
sighting  system;  Analysis  of  image  smear  in  CRT  displays,  J.  Ala.  Aca.  Sci . ;  Proceedings. 
Aerospace  Med.  Assoc.,  May  1982,  Bal  Harbour,  F L :  The  effects  of  whole-body  random  vi¬ 
bration  on  static  and  dynamic  visual  acuity  with  a  video  display;  Prevalence  of  astig¬ 
matism  among  aviators  and  its  limiting  effect  upon  visual  performance  with  the  AN/PVS-5, 
Night  Vision  Goggles;  Lateral  spreading  of  visual  adaptation;  Computer  model  for  evalu¬ 
ation  of  symbology  contrast  in  the  integrated  helmet  and  display  sighting  system. 
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|23.  (V)  Little  is  known  about  the  medical  problems  which  extended  operations  have  on 
helicopter  aircrews.  The  objective  of  this  project  is  to  assess  the  biomedical  parameter; 
which  affect  aviation  personnel  during  sustained  military  operations.  The  overall  lesult: 
of  the  research  will  provide  a  baseline  criteria  for:  (a)  physiologic  measures  of  work¬ 
load,  stress  and  fatigue;  (b)  the  effect  of  workload,  stress,  and  fatigue  on  extended  per¬ 
formance;  (c)  Army  aviation  personnel  requirements  for  sustained  operations;  and  (d)  the 
fatigue  and  stress  effects  caused  by  special  operational  equipment  such  as  night  vision 
goggles  or  helmet-mounted  sight  systems. 

24.  (lj  The  approach  will  Involve  the  utilization  of  inflight  and  simulator  monitoring 
and  recording  systems  capable  of  sampling  and  recording  continuous  analog  and  digital 
information  in  experiments  designed  to  measure  pilot  performance  and  aircraft  response, 
these  recording  systems  and  statistical  techniques  will  be  utilized  to  quantify  and  pre- 
lct  aviator  performance  levels  and  subsequent  man-system  efficiency  as  a  function  of  ex- 
ended  military  operations. 

5.  (Lj  8110-8209.  A  concerted  effort  was  mounted  to  recover  the  inflight  data  collected 
or  the  NVG/EMC  study  conducted  in  FY80/81.  (The  data  was  damaged  by  intermittent  mal- 
unctlon  of  the  old  inflight  recording  system.)  The  effort  was  successful  for  three 
aneuvers:  hover,  standard  rate  turns,  and  final  approach  (to  landing).  Analysis  is 

United  for  FY83.  Part  of  the  data  from  the  simulator  study  was  published  as  I'SAAKI. 
ethnical  Report  82-6,  "Pursuit  Rotor  Tracking  Performance  in  Conjunction  with  Extended 
light  operation  in  a  Helicopter  Simulator." 
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23.  (U)  Visual  perception  to  Army  aircrews  is  critical  for  pilotage,  navigation,  and 

reapon  utilization  to  fulfill  various  tactical  requirements.  The  objective  of  this  proj¬ 
ect  is  to  provide  l’S  Army  aviation  information  regarding  the  visual  performance  of  fixed 
md  rotary  wing  aviators  during  varying  tactical  missions.  Special  emphasis  will  be 
laced  on  the  objective  quantification  and  interpretation  of  these  data  and  their  rela- 
ion  to  variables  such  as  pilot  physiological  and  psychological  states  and  task  loading. 

4.  (U)  The  approach  will  involve  the  utilization  of  an  oculomotor  monitoring  and  record- 
.ng  device  for  visual  data  collection  during  flight.  Areas  of  research  to  be  addressed 
rill  include:  aviator  visual  performance  during  conditions  of  VFR,  IFR,  night  and  nap-of 
he-earth  (NOE)  flights;  day  and  night  navigation;  scout  helicopter  operations,  and  vary- 
.ng  aircraft  comparisons.  Measurements  of  dwell  times,  scan  rates,  fixations,  and  zones 
if  workload  will  be  analyzed  to  provide  visual  performance  criteria  and  models.  Addition 
illy,  data  collection  equipment  and  techniques  are  being  designed  to  provide  the  ability 
o  record  visual  data  under  night  flight  conditions  and  data  analyses  project. 

5.  (U)  8110-8209.  The  joint  research  project  relating  to  visual  detection  strategy  di¬ 
rected  by  the  US  Coast  Guard  Research  and  Development  Center  in  FY81  was  completed,  re- 
lulting  in  the  publishing  of  USAARL  Technical  Report  No.  82-7,  Preliminary  Study  on  Scan- 
ling  Techniques  Used  by  U.S.  Coast  Guard  Lookouts  During  Search  and  Rescue  Missions.  A 
taper  delineating  the  methodology  used  by  USAARL  in  visual  performance  data  collection 

la  NAC  Eye  Mark  Recorders  will  be  submitted  for  publication  within  the  first  quarter  of 
T83.  Analysis  of  pilot  eye  movement  during  increasing  visual  workload  in  an  OH-58  has 
ieen  completed  and  final  report  will  be  submitted  for  publication  within  the  first  quar- 
er  of  FY83.  Data  reduclion  and  analysis  of  pilot  eye  movement  during  low  level  terrain 
nd  NOE  flight  in  a  UH-1H  is  continuing  and  a  report  comparing  performance  on  the  basis 
f  flight  profile  and  experience  level  is  forthcoming. 
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23.  (12)  SopLiisticated  avionics,  weapon  systems,  and  taxing  flight  profiles  place  great 
demands  upon  aviator  information  processing  abilities.  The  objective  of  this  work  unit  i 
to  provide  measures  of  workload  and  cognition  in  order  to  critically  assess  the  capabili¬ 
ties  and  limitations  of  aviators. 

24.  (!')  Tactical  scenarios  are  analyzed  tc  determine  stressful  and  fatiguing  components 
which  adversely  affect  t lie  aviator's  mission  accomplishments.  Psychological  and  visual/ 
psychomotor  tests  are  identified  or  developed  with  the  goal  of  being  specifically  tailorei 
to  the  aviation  scenario. 

25.  (13)  8110-6209.  To  date,  a  computerized,  field-portable  psychological  assessment 
battery  has  been  used  in  two  studi  of  the  cognitive  affects  of  wearing  chemical  defense 
ensembles  in  flight  as  w'ell  as  collection  of  data  during  a  four  week  aviation  FTX.  Two 
technical  reports  are  in  the  pro'  ess  of  USAARL  HQ  approval  and  inalysis  of  the  FTX  data 
to  be  completed  first  quarter  FY83.  Work  continues  on  validation  of  the  total  test 
system. 
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3.  (U)  The  objective  of  this  project  is  to  provide  a  definitive  assessment  of  medical 
'roblems  peculiar  to  the  aviation  environment  and  prepare  guidelines  for  field  commanders 
m  the  impact  of  these  problems  on  the  aviation  mission.  The  results  of  such  research 
rill  aid  in  development  of  Improved  standards  and  biomedical  techniques  for  the  field 
light  surgeon  to  use  ip  monitoring  and  treating  aviator  stress  and  fatigue  as  well  as 

he  medical  standards  for  selection  of  aviators  and  air  traffic  controllers  for  specific 
ssignments . 

4.  (U)  A  multidisciplinary  approach,  utilizing  physiological  measuring  techniques, 
flight  surgeon  assessments,  as  well  as  aircraft  comparisons,  will  provide  the  method  to 
nalyze  aviator  performance  in  the  operational  environment.  Parameters  to  be  measured 
'ill  include  heart  rate,  respiration,  biochemical  stress  indices,  and  inflight 
erformance  measurements. 


5.  (U)  8110-8209.  Results  of  the  request  from  Health  Services  Command  (HSC)  to  send  a 
esearch  team  to  four  air  ambulance  units  to  evaluate  and  define  hazards  incurred  by  the 
nits  due  to  their  unique  military  mission  and  environment  have  been  presented  to  HSC. 
.esults  of  the  request  from  CG,  USAAVNC,  Fort  Rucker,  AL,  to  investigate  attitudes  of 
nstructor  pilots  (IPs)  concerning  their  workload,  personal  habits,  off-duty  habits,  and 
ther  selected  items  of  interest  have  been  briefed  to  the  CG,  USAAVNC. 
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23.  (0)  The  increased  concern  about  the  use  of  women  in  the  Army  has  resulted  in  the 
need  to  reevaluate  the  anthropometric  criteria  cited  in  AR  40-501  concerning  Cla.-s  1, 

1A  and  2  flying  duty.  Cockpit  design  criteria  in  MIL  STD  1472B  indicate  that  aircraft 
designers  are  to  utilize  the  5th-95th  percentile  male.  Standards  cited  in  AR  40-501  are 
not  consistent  with  these  guidelines,  and  previously  conducted  research  has  indicated 
that  personnel  smaller  than  the  5th  percentile  male  are  capable  of  flying  some  Army  air¬ 
craft.  Hence,  a  need  exists  to  reevaluate  and  modify,  as  appropriate,  extant  ant  ropo 

Anthropometric  data,  including  strength  and  weight  measurements,  will  ob“ 
tained  from  males  and  females  whose  statures  are  less  than  64  inches  or  . 

inches.  These  data  will  be  compared  with  the  cockpit-related  dimensions  and  individuals 
will  be  placed  in  aircraft'  to  determine  the  anthropometric  criteria.  Weight  criteria 
fin  be  based  on :  crash-survivability  considerations,  aircraft  weight  and  balance  con¬ 
siderations,  and  medical  obsesity  guidance.  Strength  criteria  will  be  based  on  a  con 
sideration  of  both  the  maximum  force  required  to  fly  selected  Army  aircraft  an 
evaluation  of  sustained  physical  exertion  upon  cognitive  and  Psych°se"®°^ 
while  performing  multielement  tracking  tasks  using  aircraft  controls  which  require  var 

formance,  strength  and  control  forces. 
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21.  (U)  The  primary  objective  of  this  research  program  is  to  determine  the  effects  of  thf 
administration  of  nerve  agents  and/or  their  antidotes  on  retina  or  higher  visual  mecha¬ 
nisms  and/or  processes.  Transmission  loss  along  the  visual  pathway  due  to  the  adminis¬ 
tration  of  these  substances  will  be  quantified  and  an  assessment  made  of  performance  loss 
due  to  drug  exposure.  The  sites  of  action  and  uptake  of  antidotes  and  agents  within  the 
visual  system  will  also  be  studied. 

24.  (U)  The  approach  will  include  single  and  multiple  neuron  recording  (gross  potentials) 
techniques  in  anesthetized  animals.  By  examining  each  area  of  interest  before  and  after 
drug  administration,  drug  related  effects  on  overall  visual  function  can  be  obtained. 
Autoradiography  and  other  localization  and  histochemical  techniques  will  be  used  to 
localize  sites  of  action  and  uptake.  Gross  potential  data  will  be  compared  to  both  ana¬ 
tomical  findings  and  data  obtained  from  single  unit  studies  to  provide  an  overall  pic¬ 
ture  of  visual  system  function  following  antidote/agent  insult.  Results  from  these 
studies  will  be  used  to  Infer  actions  on  the  impairment  of  the  human  visual  system  and 
the  ability  of  the  soldier  to  visually  complete  his  mission. 

24.  (U)  8110-8209.  Development  of  additional  instrumentation  and  software  programs  has 
continued  and  the  protocol  was  completed.  Experiments  assessing  the  effect  of  the  car¬ 
bamate  physostigmine  and  the  organophosphate  DFP  on  the  cortical  visual  evoked  potential 
were  begun.  Problems  were  encountered  owing  to  the  stability  of  physostigmine  and  DFP, 
and  cholinesterase  assays  have  been  started  to  alleviate  the  problem. 


ftlliM*  M  cMlrtciwi 


DD,”“„1498 


previous  soiriON*  of  this  form  arc  obsolete  do  forms  i«s»a 

AND  I4SS-I  I  MAR  «•  .  FOR  ARMY  USE'  ARC  OBSOLETE 


139 


RESEARCH  AND  TECHNOLOGY  WORK  UNIT  SUMMARY 


*-  TCCNNICAl  0»J«CTIV«.*  >«.  A*»*OACM.  11  »*OC*IM  par.tfrap*.  I  *  n^hmr  ft!  ./  •«*  s*c«rf*  Cl—lUtmUmt  C 

23.  U.  J  'io  develop  a  method  of  screening  nerve  agent  antidotes  for  effects  on  the 
visual  system  using  tie  rarine  mollusc  Aplvsia  as  a  relevant  animal  mode  1  .  To  determine 
the  effects  of  antidotes  directly  on  nerve  cells  at  the  various  levels  of  the  visual 
system,  and  on  transmission  of  messages  between  the  cells.  To  aid  in  development  of 
antidote  drug  preparations  which  will  not  impair  vision  and  thus  compromise  the  ability 
of  the  soldier  to  accomplish  his  missions. 

24.  (b)  To  study  electrical  responses  of  in  vitro  photoreceptor  and  visual-system  cells 
to  nerve-agent  antidotes.  ' embrane  potential,  resistance,  and  current  responses  will 

be  measured  intracel  lular  1  y  in  extra-ret  ir.al  photoreceptor  cells  and  then  in  cells  at 
the  various  levels  of  the  isolated  eve-optic  nerve-cerebral  gangl ion  preparation, 
effects  of  antidotes  on  discharge  rates  and  transmission  between  cells  will  also  lie 
studied.  The  ionic  basis  of  antidote  action  will  be  determined  by  chemical  and  pharma¬ 
cological  means. 

23.  ( b)  b  liTi-bJO1',  fho  »>r;  ;.jn« 'phospha  U  cholinesterase  inhibitor,  di  isopropyl  i  luoro- 

phosphate  (H'h)  consistent  1 ;  caused  a  depolarization  of  the  resting  membrane  potential 
of  extraretinal  pho torecepl or  cells.  !TP  also  caused  a  consistent  tlecrer.se  i i .  the 
plio  toresponse  <.»f  these  ceils  to  inarlv  l ...  j  1  f  of  the  control  level.  2  he  e!  lect  of  1  !T 
increased  with  Increasing  dose-,  nf  the  drum.  ho  consistent,  sign;!  icant  effect  of 
other  drugs  ( pl.y  sost  i  pm  i  no  ,  atropine,  curare,  diazepam,  or  i  ra  1  i  dox  i  re)  on  tl'.e  photo- 
response  could  he  dwon- 1  rated,  he*  protective  effecl  of  th.ese  drums  to  prevent  the 
IJ?T-  induced  dim.  inutiou  o;  phi)  toresponse  was  observed.  ’Jhese  results  suggest  a  direct 
effect  of  I  bP  on  tie  pi  «>t  ere  eptnr  cell  membrane.  Ihis  project  is  planned  for 
Lt  rails  it  ion  into  core  |r>\.,ra:.  of  forts. 
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23.  (U)  To  integrate  ul trast ructural  neuroanatomy  with  ongoing  research  in  neuro¬ 
physiology  and  neuropharmacology  of  the  vertebrate  visual  system .  To  make  an  ultra- 
structural  survey  at  different  neural  levels  and  in  specific  cell  types  of  the  verte¬ 
brate  visual  system  by  using  morphometric  techniques  to  analyze  the  synaptology, 
connectvity ,  and  overall  morphology  of  the  cell  class(es)  studied.  To  develop  and 
employ  techniques  for  specific  localization  of  selected  electron-dense,  labeled  com¬ 
pounds.  By  employing  such  techniques  a  more  molecular  level  of  appreciation  will 

be  gained  in  better  understanding  the  structural,  functional,  and  neurochemical  organi¬ 
zations  that  yield  the  complex  interactions  that  result  in  visual  perceptions. 

24.  (T)  To  study  the  ultrastructural  organization  of  retinal  inner  plexiform  layer 
cells  using  plastic-embedded  ultrathin  and  thick  sectioned  tissue  in  an  electron 
microscope.  The  structural  organization  of  at  least  one  retinal  cell  type  will 

be  studied  using  established  morphometric  techniques.  The  localization  of  putative 
peurot ransmit ters  will  be  studied  by  employing  selected  electron-dense,  labeled 
compounds  in  established  histological  protocols. 

25.  (r)  8203-8209.  All  necessary  materials  to  accomplish  the  proposed  work  have 
been  placed  on  order  to  permit  a  start  by  October  1982.  The  primary  investigator 
has  just  completed  a  visit  to  the  National  Eye  Institute,  NIH,  to  refamiliarize  him¬ 
self  with  the  electron-dense  and  histological  staining  techniques  to  be  employed  in 
this  work.  The  investigator  also  became  familiar  with  the  specific  protocols  for 
staining  primate  photoreceptors  and  post-receptoral  cells  with  Procion  Yellow  and 
3rocion  Black  tissue  -  reactive  stains  for  light  and  electron  microscopy  analysis. 
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